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LEnER OF SUBMITTAL. 



U. 8. Department of Agbigultube, 

Division of Entomology, 
Waahingtonj D. C, Deomber 6, 1887. 
Sm : 1 have the bonor to submit for publioation Balletin Ko. 18 of 
tbis division, being an account of tbe life and work of tbe late Towuend 
Glover, my predecessor as United States Entomologist, prepared by 
Charles Richards Dodge. I had for some time thought of preparing a 
full bibliographical list of Glover's writings with a general index 
thereto, because of the usefulness of such a publication in the work of 
the Division. Such a compilation would naturally lead to some brief 
statement of Mr. Glover's character, and esiHicially of his official life, 
and I would here acknowledge my indebtedness to Mr. Glover's widow 
and to his cousins in London for their kindness in furnishing informa- 
tion. Mr. Dodge has fortunately been willing to relieve me of a task 
which he is far more able to accomplish, not only because of the data 
he has collected, but by virtue of his long and intimate relations, both 
private and official, with Mr. Glover, who could certainly have had no 
more appreciative biographer. 1 trust that the bulletin may prove ac- 
ceptable and useful to all interested in economic entomology. 
Respectfully, 

0. V. Riley, 

Entomohgist. 
Hon. Noeman J. Colman, 

Commissioner of Agriculture, 
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LETTER OF TRANSMITTAL. 



Boston, Mass., December 1, 1887. 

Dbab Sib : In andertakiDg to tell the story of Mr. Glover's life, I feel 
that, while it is a pleasant privilege to be able to review such interest- 
ing reminiscences of oar long acqaaintance as may bear apon the man 
and his work, the account must be necessarily imperfect and incomplete 
in portions from lack of important data. 

The facts regarding his boyhood life are gleaned from your visits to, 
and correspondence with, Mr. O.O. Gates and Mr. Abram Clapham, of 
London, England — Mr. Gates's mother and Mr. Clapham being Mr. 
Glover's first cousins, the nearest English relatives who were living at 
the time, — and also from early personal diaries and family papers? 
loaned me by Mrs. Hopper. 

Mrs. Glover has rendered me valuable aid by furnishing important in- 
formation regarding dates, and by placing at my disposal a considerable 
amount of documentary evidence relating to the middle period of his 
life, which, with a few early letters and my own recollection of the man, 
and of many conversations with him touching upon his personal history, 
are the ])rincipal materials that have been available. I am also in- 
debted to you for portions of the bibliography of his entomological 
writings, prepared by Mr. B. P. Mann, and for your kind assistance in 
other directions. 

As the subject of this sketch was a man of great individuality, I have 
t bought it best to present the main facts or his life in such manner as 
will more fully bring out his personal attributes and peculiarities, and 
leave the treatment of his entomological and museum work, or that 
which bears directly on his connection with the Dep|,rtment of Agri- 
culture, to special chapters. Some of the extracts or incidents may 
seem trivial, but the make-up of the man embodies such diversity of 
talent, and at the same time presents such originality, that it has seemed 
best to use that material which will best show him forth as he was. 
I am yours, respectfully, 

Charles Richards DoDaE. 

Prof. Charles V. Riley, 

Entomologist^ U. 8. Department of Agriculture. 
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THE LIFE OF TOWNEND GLOVER. 



Prof. Townend Glover, the first entomologist of the United States 
Department of Agriculture, was born at Eio de Janeiro, February 20, 
1813. His paternal grandfather was Mr. Samuel Glover, a merchant of 
Leeds, England. His father, Mr. Henry Glover, an only son (though 
there were several daughters) married Miss Mary Townend, of Leaming 
Lane, Yorkshire, and was Engaged in commercial pursuits at Bio de Ja- 
neiro when Townend Glover was born. His mother dying, after a few days 
illness, when he was about six weeks old, he was sent to his relatives in 
England; and, upon the death of his father, which occurred some six 
years later, he was taken in charge of by his paternal grandmother 
and maiden aunt in Leeds. Here his education began, as he was placed 
in a private school of high reputation, of which the Eev. Mr. Holmes was 
preceptor. 

By nature the boy Townend was of a reserved disposition, making 
few close friendships outside the immediate circle of his own family. 
He was, nevertheless, abounding in high animal spirits, possessed of a 
strong sense of fun and humor, which always made him an agreeable and 
entertaining companion to those with whom he was wont to associate. 
In his studies at school he showed a fair degree of aptness, and being 
endowed with good abilities he is said to have acquitted himself with 
unfailing credit, and without any special effort on his part. 

Even in boyhood his love for drawing showed itself, chiefly in cari- 
cature of the people about him, admirably done at that early period, it 
is said, his efforts sometimes bringing the youthful artist into trouble. 

The beginning of his love for entomology dates back to these early 
school-boy days, at which time, in company with the one congenial and 
intimate friend of his boyhood, a lad with similar tastes, he was already 
interested in making a collection of insects, which, it is said, he prepared 
and mounted with skill. As a boy he was very clever with his hands 
in anything requiring care and nicety, and was singularly quick and apt. 
And not only was he drawn towards the insect world, but natural history 
in all its branches, and even botany, had an early and peculiar fascina- 
tion for him. Upon leaving school, we are told that young Glover was 
prevailed upon by his friends to enter the warehouse of a firm of Leeds 
merchants, with a view to acquiring a knowledge of the woolen goods 
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trade. Mr. Glover alludes to this iu his diary (March 16, 1834) in char- 
acteristic langaage^ as follows : 

Mr. C. this evening gave me my iudentares of apprenticeship to Thompson, Scarf 
& Co., hy which I find that £300 of my money is gone forever, merely to learn the 
** art and mystery'' of a stnff merchant, a mystery I hope never to practice. 

What Other plans for his future may have been made for him, or were 
entertained by himself at that time, are not known, though his aunt was 
once very desirious that he should study for the ministry. In after-life 
he frequently referred to this with satirical allusions to having been cut 
out for the clergy ; and in a letter written to friends in England many ^ 
years after coming to America it is amusing to find a joking reference to 
his clerical education. In his commercial life, with its exacting routine, 
though utterly at variance with every instinct of his nature, he fulfilled 
the duties which the position entailed upon him conscientiously and 
with assiduity as long as he continued in it. The early discipline did 
him no harm, if, indeed^ it did not fit him for the life of most exacting 
routine of his later years, to which, though self-imposed, he gave the 
best years of his existence. 

But there suddenly came an end to his commercial education, for at 
the age of twenty-one, or as soon as he had reached his majority, he 
shook himself free at once and forever from the trammels of business 
life. 

His father had bequeathed him an ample fortune, but, as Mr. G-lover 
once gave the story to the writer, through the perfidy of his father's 
partners in business, or others associated with him in Rio, the fortune 
had been dissipated, save a portion which, unknown to Mr. Glover, 
until he had reached his majority, was reserved in trust by relatives 
in England. Mr. Glover not only thought that he had been cheated 
out of his patrimony, but on at least one occasion has intimated the 
suspicion that his father's death had occurred from other than natural 
causes. Some weeks after arriving at his majority he received the small 
fortune held for him by relatives in Leeds, and having meantime fitted 
himself for going abroad by the study of German, he began active 
preparations for his journey. To one who has known Mr. Glover inti- 
mately in later life his diary kept at this period is most interesting, as 
showing, even at the age of twenty-one, so many of those traits of char- 
acter or individualisms, if the term may be used, which so strongly 
marked the mature man. Indifterence to country or home, distrust of 
mankind and of the motives of people about him, self-reliance and a 
wish to be his own master, and at the same time frequent evidences 
of the good influences by which he had been surrounded in the family 
circle in which he was reared, appear on many pages. Some are so 
striking I can not forbear making a few brief extracts. 

During a short visit to Burneston, in April, 1834, he wrote : 

Sanntered about all day, reading Tam O'Shanter; begin to think a country life 
would be very tiresome. Could manage to spend some months very pleasantly iu the 
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country, provided I had books, paint box, horse, gnn, flute, etc., not forgetting a 
pleasant friend, witho ut which a man might be tempted to shoot or drown himself 
for very ennui. 

The entry for the next day is confined to three short lines : 

What with teasing the servant about her lover, plaguing the cat, and gossiping 
with the villagers, managed with difficulty to live the day out. 

Evidence of a restless nature, abhorring idleness. 

Having decided to indulge his taste for artist life and at the same 
time see something of the world, ou the 19th of April, 1834, he quitted 
Leeds and started for Munich, with a view of putting himself upon a 
systematic course of study in different branches of painting. Begard- 
ing his leave-taking he says : 

Miss G. [his aunt] cried most prodigiously, as if I should never return home — home 
did I say f I forgot that I have no home and that for the future I must consider the 
world as my home, or, rather, make a home wherever I am. I leave some few people 
in Leeds whom I shall regret to lose, but on the whole I like my prospects very much. 

He spent nearly a month en route to Munich, stopping at Hamburg, 
Hanover, Gotha, and many other places, and arriving on the 14th of 
May. Here he began study at once, though at first he confined himself 
to the study of the German language under one Dr. Caflish, and it was 
not until a month later that he had made arrangements with the artist 
Mattenheimer, " the inspector of the gallery,'^ to give him lessons in 
ruit and flower x)ainting in oil. 

Under date of June 19, 1834, he writes : 

Took my first lesson in flower drawing and like it very much; he (Mattenheimer) 
says he sees that I have talent, from my drawings, and that in a little time I shall 
paint very well — flattery to make me learn — but don't care ; if it pleases me I intend 
to continue it till I paint tolerably. 

A week later, this : 

For the first time handled palette and brushes and daubed a little in oil painting. 
Mightily pleased to have advanced so far ; don't intend to say anything about it to my 
friends in Leeds, or they will expect miracles of me. 

A few days after this his master has been trying to persuade him to 
be an artist. " Will noc, though, whatever he says," closes the entry. 

Eegarding his art work at this time it h^s been said of him that still- 
life and natural history subjects were his special delight, whether he 
painted in water colors or oils; and so successful was he in what he under- 
took in this way that with some who were well acquainted with his 
work, it was a source of regret that he did not make painting the seri- 
ous study of his life. Notwithstanding this statement, it is not likely 
that Mr. Glover would ever have made a great artist in the sense of pro- 
ducing strong, oviginsA pictures. From a study of examples of his best 
efforts produced both in Europe and in America (oils and water colors), 
it is very evident that he was strongest in the direction of illustrative 
work, or close studies, where great detail and accuracy of delineation 
were absolutely essential. He was at his best in still-life, therefore, and 
especially in the painting of fruits, flowers, and the lesser animal life. 
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A number of his works in oil, which he brought to Washington, were 
only copies from the productions of his masters or other pointers, and 
should not be taken as standards of his ability. 

His water color paintings of flowers and insects and a few natural 
history objects, are most exquisite examples of artistic illustration, and 
are drawn to the life, showing the expenditure of a vast amount of labor 
and patience, and giving assurance in the artist of a fair eye for color. 
As a rule they are painted with little attention to modeling, the color 
being laid on heavily, stippled and irequently lacking in transparency, 
and without attempt at composition in the sense of making pictures of 
them. But they are very realistic and sometimes quite decorative. 
Many of his early drawings of the Florida insects are as exquisitely fin- 
ished, though with his later originals he took less pains. When Mar- 
garet Fuller first saw some of the flower paintings she would hardly be- 
lieve that they had not been done under the microscope, so delicate was 
the work. Whether or not his extreme shortsightedness made it diffi- 
cult for him to paint in any other manner, it is impossible to say, how- 
ever well adapted to the labors of his after life this special kind of work 
may have been. He could not have painted broadly had he desired to 
do so, for his almost microscopic vision saw everything in the minutest 
detail. This explains, too, why his after engravings of insects, par. 
ticularly of larvcBj lack in action. 

After finishing his jonrneyings in Europe and having turned his back 
upon Munich, the study of art was still an absorbing interest with him. 
On his return to England he took up his abode at Leeds for a short time, 
and, in a room set apart for the purpose of a studio, and surrounded by 
pets of every conceivable description, he continued to paint with assi- 
duity. And it is pleasant to learn that his love of natural history shared 
equally with his love of art. Many delightful reminiscences of the young 
painter-naturalist (who was now about twenty-three years old), are re- 
called by those who knew him at this time, all indicating the manner of 
life which he afterwards followed. Mr. Oates thus writes of him m a 
memorial sent to Professor Eiley : 

He would sit before his easel with a favorite lizard nestled in his breast, his coat 
pockets tenanted by snakes, and a blackbird perched upon his shoulder, whilst hang- 
ing on the walls of his apartment might be seen some tiny gauze cages, daintily con- 
structed for the reception of tame spiders, which were periodically supplied with flies. 
There were also in the room a variety of other birds and such quadrupeds as mice, 
rats, and guinea pigs, all pets in a greater or less degree. Glover's early school friend, 
previously referred to, still living at Whitby in Yorkshire, particularly recollects vis- 
iting him in this apartment on one occasion when he was painting a bunch of grapes, 
his blackbird as usual upon his shoulder. Glover had just completed the painting of 
the grapes, when the fancy seized him to add a fly, as though it had alighted on the 
fruit. This he did, and had scarcely withdrawn his hand from the work, when the 
blackbird darted from its master's shoulder and pecked lustily at the phantom fly. 
About this time Glover had begun to give some attention to copper-plate engraving, 
and also carved in wood. He sustained a great sorrow in the death of a little girl, the 
child of a first cousin, who was devotedly attached to him and for whose amusement he 



Digitized by 



Google 



11 

never wearied of exerting himself, for his affections once roosed were acutely sensi- 
tive and tender. Glover was possessed of great physical activity, and thongh not 
skilled in horsemanship was fond of riding. On one occasion, it is stated, that whilst 
riding on a friend's horse, which proved restive, he was thrown violently to the pave- 
ment, and his head striking the curbstone, he sustained a fractnre of the sknll. For 
some time his life remained in Jeopardy, and thongh to all appearance he ultimately 
recovered from the effects of the accident, it has been suggested that the injury then 
received told on him in later years and led to the somewhat premature failure of his 
powers. 

Professor Glover has more than once stated to the writer that the 
scar upon the side of his head was made by the bursting of a gun bar- 
rel and Mrs. Glover verifies the statement. It occurred, too, before he 
went to Munich, for there is a reference to his fractured skull in his 
journal. However the injury was inflicted, I can not think the sug- 
gestion made above has any weight, as Mr. Glover's peculiar and ir- 
regular mode of life in after afters, without I'ecreation, and his pro- 
longe d ill-health for several years in a trying southern climate, were 
sufficient causes for his breaking down before reaching three score and 
ten. 

Whether or no Mr. Glover returned to Munich again can not be stated 
from any written records. During a few weeks of his first summer in 
Germany (1834), he made au extended pedestrian tour through the 
Tyrol with his German teacher by way of vacation and to learn the 
language. Some of his pencil sketches made in Tyrol are dated 1836, 
but as he sailed for America June 24 of that year, he could only 
have made a flying visit to Germany, if at all. He decided to visit 
the United States through the representations of some relatives, young 
men who settled in America about this time, though he did not at 
first entertain the idea of making it a permanent abiding place. His 
roving disposition prompting a period of adventure and sight-seeing 
before settling anywhere, he at first spent his time in travel. 

This was a turning point in his life. The fine, open scenery, the lakes 
and vast rivers of the United States appeared to exercise a powerful 
influence on his impressionable nature and led to his making it his home. 
For several years after coming to the New World he roamed at leisure 
through different parts of the country, and particularly in the South, 
making New Eochelle his headquarters^ for there are records of his 
having remained in New Eochelle, near New York, at various times 
during the years 1836 to 1839. He was in New Eochelle August, 1836, 
and in that month started on a journey through New York State, thence 
West and South, the close of the year finding him in Louisiana and 
Texas. In 1837 he was again traveling about through the picturesque 
portions of New York State, and early in 1838 was once more South, 
visiting the Oarolinas, Georgia, and adjacent States. 

Mrs. Glover tells me that he finally settled in New Eochelle in the 
spring of 1838, and here his dog and gun, or rod and boat, were almost 
constant companions; his boat, which he built and was very much 
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attached to, demaading the greater part of his time. When it was 
laanched there were some lines written commencing : 

To Towueiid we drink, that lad of much fun. 
So deeply in love with his dog and his gnu. 

A volume might be filled with the stories Mr. Glover has told me of 
his life at this period. He was "hail fellow, well met," everywhere, 
having all the friends he desired (sometimes too many, doubtless), and 
devoting himself to pleasure. 

It was during a brief visit to Fishkill that Mr. Glover first met Miss 
Sarah T. Byrnes, an estimable young lady, and the daughter of Joseph 
T. Byrnes, a gentleman of prominence, who owned a large estate lying 
upon the banks of the Hudson. An attachment having sprung up be- 
tween them, they were married in September, 1840, in New Rochelle, 
and in the following spring went to live in Fishkill-on-the-Hudson (then 
known as Fishkill Landing), Mrs. Glover's native place. 

During the five years which followed Mr. Glover chiefly interested 
himself in floriculture, in natural history studies, and taxidermy, a large 
case of the native birds of Dutchess County, N. Y., shot and prepared 
by him, still remaining in excellent condition, evidence of his taste and 
skill in this direction. He also employed a part of his time in art, as 
Mrs. Glover particularly remembers two large oil paintings, one of fruit, 
the other of flowers, which were produced at this time, and subse- 
quently presented to relatives in England. 

In the spring of 1846, in company with his wife, Mr. Glover visited 
his relations in England, remaining until fall. Upon his return he went 
to live upon his own place, which he had purchased from the Byrnes 
estate, and a more romantic and beautiful spot he could hardly have 
chosen. Lying upon the crest of a gentle slope, in sight of Storm King, 
the surrounding country broken into majestic hills and deep vales, at 
a point where the noble river makes a bend to the left and is joined by 
the creek which swept at the foot of his garden, the view was one of 
surpassing loveliness. I first saw it through the yellow haze of a bright 
October day and while viewing scenes which had been sofamiliarto him — 
the orchard that he had planted, the garden plot where he spent so 
much of his time, and the rocky creek, upon the banks of which he had 
had so many piscatorial triumphs, for be was an expert disciple of Wal- 
ton — the wonder came how he could have left it all, and become satisfied 
with the hum-drum life into which he drifted in later years. In this 
beautiful place, on his return from England, he began in earnest the 
life of a country gentleman, busying himself with the planting and care 
of fruit and ornamental trees, and with his garden, which was noted for 
its fine flowers and vegetables. He also paid considerable attention to 
the cultivation of small fruits, all the leading varieties of which were 
tested by him. 

Mr. Glover visited England again in the fall of 1849, and at this time 
spent some days at Walton Hall, in Wakefield. Mr. Oates states that 
while staying on one occasion with a cousin at Scarborough, with whom 



Digitized by 



Google 



13 

he was ou iutitnate terms, he chanced to meet Charles Watertou, who 
was 6toppiug at the same place, and the two cousins subseqaently be. 
came for a short time the guests of the veteran naturalist at Walton Hall. 
XJj;on his visit in 1849, Waterton presented Glover with several of his 
works, the " Wanderings,'^ now in the possession of Mr. William H. Ed- 
wards, containing the naturalist's autograph. 

During this period of Mr. Glover's life, that is, the latter part of the 
forties, he made the acquaintance of Mr. A. J. Downing, and through 
the intimacy which followed he became deeply interested in pomology^ 
his enthusiasm prompting him to devote himself to it for a time. Then 
came the desire to do something oi practical and lasting value that might 
be appreciated beyond the narrow limits of the little world in which he 
moved. The scheme of illustrating American pomology by a series of 
perfect fac-similes, with special regard to the changes produced by differ- 
ences of soils and climates, was planned and entered upon. At first he 
experimented to find the best composition of which to make his models, 
and practiced with the laying on of color to get the most natural effects. 
His first efforts are said to have been very crude, but he worked persist- 
ently until success was attained, and then he began the collection. Two 
rooms were set apart for a workshop, materials purchased in quantity, 
and the work was pushed as rapidly as possible during the fruit season, 
and continued for several years. 

The formation of this collection, without doubt, had more to do with 
altering the course of his after life than has been supposed, for through 
it the ten years of rural quiet at Fishkill were followed by a period of 
roaming again. At various times between 1849 and 1852 his collection 
of fruits were exhibited at State fairs and elsewhere, a number of cups 
and medals having been given him as prizes. They were once or twice 
exhibited in Albany, once in 1851 at the exhibition of the l^ew York 
State Agricultural Society, and subsequently at a meeting or exhibition 
of the American Institute in l^ew York, the collection at this time be- 
ing quite large. Correspondence in my possession shows that in 1852 
he arranged for an exhibition in Horticultural Hall, Boston, though I 
do not know that the fruits were ever exhibited there, though they were 
exhibited in several other places. 

Mr. Glover had now made considerable reputation as a pomologist. 
He was invited to act as a judge at the New York State and other fairs, 
and wrote for the American Agriculturist ou pomological subjects. A 
letter from the late Marshall P. Wilder, bearing date November 7, 1851, 
makes mention of a ''beautiful and correct cast of a Louise Bonne de 
Jersey pear," recently brought to his notice, the letter closing with an 
offer to send him some specimens of new fruits. 

The attention that these models had attracted and the commenda- 
tions Mr. Glover had received for his collection led him, in the winter 
of 1853-54, to take them to Washington for exhibition and possible 
sale. This was about the time that the new Bureau of Agriculture was 
established in the United States Patent Office, and Mr. Glover very 
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soon became connected with it. His commission bears date Jane 14, 
1854, and his appointment was made ^' for collecting statistics and other 
information on seeds, fruits, and insects in the United States.'' A small 
cabinet was at once begun in the single room then devoted to the Bureau 
of Agriculture, the fruit models forming no small part of the exhibit. 

The collection of fruit models now comprised some 2,000 specimens? 
the matrices being also preserved and numbered, that duplicates might 
be made if desired. "It has taken $3,000 in cash and six years of un- 
remitting toiP' to produce them, is Mr. Glover's written testimony about 
this time concerning the collection. 

Mr. Glover's name is not mentioned in any of the ofl&cial reports of 
the Commissioner of Patents. By inference, however, we know that he 
held the dual position of entomologist and special agent, his duties 
necessitating travel upon various missions bearing upon the agricult- 
ural interests of the country, through the Southern States mainly, and 
at one time into South America. Charles Mason was Commissioner of 
Patents at this time, the chief clerk in charge of the Bureau being D. 
J. Browne, of l^ew Hampshire. 

In 1854 Mr. Glover studied in the field the insects affecting various 
crops, the summer months being spent in South Carolina investigating 
the grape insects and the insects injurious to cotton. In 1855 he was 
ordered to Florida, where he occupied himself during the entire season 
of five or six months* in studying the habits of various insects and in 
investigations upon the insect enemies of cotton. In a private letter he 
alludes to this summer having been spent most pleasantly '' with alli- 
gators, mosquitoes, and red bugs." It may be worthy of note that 
nearly all the drawings which subsequently appeared in his twenty-two 
plates of the cotton insects were made at this time in and about Tal- 
lahassee, though his field of observation extended from Columbia, S. C, 
southward. It was in this year, too, that he first met the one congenial 
friend and companion of bis Florida experiences, a worthy gentleman, 
Mr. Henry Wells, the friendship lasting through life. Mr. Wells was 
always dignified with the pseudonym "Alligator" to the last of their 
acquaintance, Mr, Glover's correspondent appellation being " Old June 
Bug." 

The experiences of this season also inspired the Florida litany, which 
Mr. Glover was want to repeat upon occasions with great satisfaction. 
He was frequently asked for copies of the lines, and he always returned 
an emphatic " no," for he never would allow original verse of this de- 
scription to get out of his possession, at least when he could help it. 
Here is the litany as jotted down by me during a chance recital not 
long after a refusal to make a copy of the lines : 

From red-bugs and bed-bugs, from sand-flies and land-flies, 

Mosqnitoes, gallinippers, and fleas, 
From hog-ticks and dog-ticks, from hen-lice and men-lice, 

We pray thee, good Lord, give us ease : 
And all the congregation shall scratch and say Amen. 
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In the winter of 1856-'57 he was ordered to British Gaianaand Yen 
ezuela to take charge of an expedition having for its object the restock- 
ing of the Louisiana sugar plantations, the native cane having deterio- 
rated to a degree affecting the sugar interest. An appropriation of 
$10,000 having been granted for the purpose, the bark Release^ with 
a competent crew, was placed at 
the disposal of the Patent Office, 
and Mr. Glover, as the Government 
agent, placed in charge of the ex- 
pedition. He was in every way 





Fig. 2. 



Fig. 1. 



successful, bringing a large cargo of cane to New Orleans, though he 
was attacked with fever very soon after, the result of his exposure in a 
malarious country, and for a time was very ill. A couple of caricatures 
of himself made at the time are interesting. (See Figs. 1 and 2.) 
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About the middle of August, 1857. he was ordered to Mississippi, 
where the remainder of the season was spent in visiting cotton planta- 
tions in different portions of the State. It was a hard season for him, as 
he was sick during the greater portion of the time, oft^n being con- 
fined to his bed. An entry in his journal October 6 is characteris- 
tic. '* Quarrel between doctors, so I have to dismiss one, and the other 
says it is no use to attend. Saved my life by it." 

It is worthy of mention that at this time his observations were not 
confined to entomology alone, but to all branches of natural history. 
Indeed, he let nothing new escape him in any field of experience, hi» 
" mems." indicating observations upon insects other than affecting cot- 
ton, cotton diseases, soils and earths, vegetation, birds, animals, reptiles, 
Indian mounds, and even human nature. 

The year 1858 marks the period of his investigations upon orange 
insects, he having been ordered to Florida in the latter part of April, 
where he remained throughout the season. It was an eventful year^ 
inasmuch as it was marked by events which later on led to his severing 
his connection with the Patent Office, and beginning his work on ento- 
mology. 

He now had made the acquaintance of Baron Osten Sacken, Dr. 
Morris, Mr. Uhler, and other of the earlier American entomological 
authorities, and had become a member of the Washington Naturalists' 
Club. In the records of his life at this period are frequent occurrences 
of the names of Professors Henry, Baird, Girard, Drs. Hayden, Kenni- 
cott, Clemens, Forman, Meek, Messrs. Ulke, Cooper, and others, with 
allusions to prominent Senators and Congressmen of the day. It was 
almost at the beginning of this year, too, that the first evidences of 
friction between himself and his immediate superior officer became 
apparent. He was working at this time upon the plates of his Cotton 
Insects and Diseases, besides engraving special plates for publication 
in the annual volume, under the direction of his superior, D. J. Browne. 

In January we find such brief entries as the following: "Blow up 
with B. about article on plows.'' — "At work etching tea-plant." — 
"Writing reply to weevil article."— "Eow about sorghum." 

In February: "Heard at Browne's about Kennicott wantiug Fitch 
here." — " Bothering about bees for Browne. Made sketch ; not right." — 
" Etching and fussing about the bee plate for B., as he don't know w^hat 
he w^ants." — " Evening at B.'s; he will write all my reports himself, and 
makes an ass of himself and a tool of me. Don't and won't acknowl- 
edge it, as I have never written a word of what he says, and he has not 
looked at my report yet." 

In March : " Evening at Girard's, who advises me to stay, although 
D. J. B. will make a false report of me." — "Another row with D. J. B. 
He must be erazy." 

In April : " Browne at my room, evening, grumbling about Dr. Hig- 
gins trying to supersede him; he has got an idea (Heaven knows why) 
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that I am as great a naturalist as Audabon ! That Aadubon had Bach- 
man to write his articles, and I have (Lord save the mark !)'' Browne! — 
^^ Still waiting orders. Smithsonian — no cans, no bottles^ no tins, no 
nothin'". — "Spoke to Shugart, who will see Commissioner about my 
report.''—" Off to Florida,'^ etc. 

Through May and June he was hard at work in the field observing, 
sketching, and experimenting with solutions for the destruction of the 
orange insects. An extract from an official letter to him, signed by his 
superior officer and bearing date June 23, is interesting at this point. 
After referring to what has been done and the difficulties in the way it 
says : " But a more effectual remedy would seem to consist in covering 
the entire tree with some glutinous fluid, which would close up the aper- 
tures of the shells and prevent escape of the perfect insects. Blood has 
been suggested as being both feasible and economical, preserved by salt- 
ing, and made sufficiently dilute with water to be readily applied with a 
syringe. Near the regions where the orange tree flourishes in Florida 
the alligator is found in great numbers. It is well known that this rep- 
tile abounds in blood, which could readily be taken in the winter, when 
it is in an inactive state. This blood could be preserved in casks, etc. 

July 3, this entry: "Killed alligator. After stabbing him in the 
neck and dividing vertebrae he still lived several hours. Not one pint 
of blood in its whole carcass, and nearly 5 feet long — one quart to 10 
feet ; 100 alligators to 25 gallons. Absurd I '^ As no after mention is 
made of this proposed remedy, and there is no reference to it in Mr. 
Glover's published report, it doubtless did not amount to anything. 

A year after, however, when Mr. Glover had left the office, a series 
of articles against D. J. B. appeared in a Washington paper, signed 
with a nom deplume, and among other things this matter was touched 
upon. While Mr. Glover would never admit that he had written the 
articles, he never denied their authorship. They bear his unmistakable 
ear-marks, however, and were preserved by him with other personal 
writings. As an example*of rich satire this one extract on the alligator 
question is presented : 

I have been credibly informed by a gentleman who has had some practical experi- 
ence in combatting his (the alligator's) obstinate disposition to shuffle off this mortal 
coil, that, being an animal of warm and generous blood and of a highly excitable 
temperament, he will yield the almost fabnlons amount o( one pint of the much desired 
crimson fluid. One of 10 feet then will give 2 pints, and 100 of that length somewhero 
in the neighborhood of 20 gallons. Two hundred negroes might possibly capture 100 
alligators in a day, one being necessary to hold the head and another the tail, whilst 
the surgical operator undertakes the pleasing task of relieving him of his claret. 
Supposing, then, each negro to measure only 5 feet in height, the account would stand 
as follows : 1,000 feet of negroes to capture and demolish 1,000 feet of alligators, the 
produce of which would be20 gallons of the coccus exterminating blood. Estimating, 
then, the hire of each darkey at ^1 a day, making $200 for 20 gallons of sanguinary 
fluid, which might effectually syringe twenty orange trees in a grove, and, without 
mentioning the fees of the saurian phlebotomist, you have one of the most astounding 
14162— Bull 18 2 
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examples of economy in labor that has ever yet soothed and flattered the otium cum 
dignitate of a labor-shirking and a labor-saving world. Wonderful D. J. B. ! Confid- 
ing ex-Commissioner! Happy and grateful Floridians '" 

A caricature on this theme, drawn by Mr. Glover in 1859, with him- 
self portrayed as the *^ saurian phle- 
botomist,'' is presented herewith 
(Fig. 3). 

During the remainder of the year 
1858, while in Florida, he was in- 
dustriously employed with field 
observations, visiting plantations 
and groves in diii'erent parts of the 
State, syringing whole groves of 
orange trees, engraving his plates 
and writing his notes, besides other 
work for the Department, such as 
collecting live oak acorns, etc. He 
V 01^2*/^ *^^ 6HtbTno/fi«ist tohkU OfftOfn iu ^^^ s^^k much of the time, and cora- 
^•«» 5 'si^-o^('^di^tl^<,f^ii^^''!f^: plains sorely of mosquitoes and simi- 
^,^.^^^^^.^„,„,.».^ P ^ .^^^^ ^^^^ 2 chamcteristic 

entry in his journal is as follows : 
" Etching, itching, and scratching as usual from 8 to 4; scratching with 
pen from 8 till 12, and with finger nails continually." 

He severed his connection with the ofiBce very early in 1859. His 
final report is published in the volume for 1858, and in the Commission- 
er's report in the same volume the statement is made that *^ the Ento- 
mologist has brought his labors to a close.'' The principal reason for 
his leaving the service was his inability to get along with the chief 
clerk, whom he always considered of small ability, and a man who shone 
only by borrowed light. 

The appreciation of his efforts by others always gave Mr. Glover great 
satisfaction. A little glimpse of this side of his nature, in statements 
made confidentially to his cousin (Mr. Olapham), I trust will not be con- 
sidered out of place here : 

I am disgusted with United States service, as I have been situated, subject to the 
whims and orders of a maoeuvering and ignorant charlatan ; no doubt I could re-en- 
ter in winter if I wished, as all the members and Senators are friendly to my views, 
but I will not unless I have more scope and privileges, and can do my work in mj' own 
way. As soon as the former Commissioner, the Hon. Judge Mason, heard of my being 
out of the service he at once told me if I wOuld accept a situation next fall in Iowa, 
he would have me appointed to make an (agricultural) entomological survey of the 
State ; and my friend. Doctor Rock, writes to me that he is now endeavoring to have a 
bill passed for that purpose. This was a great compliment, as Judge Mason is uni- 
versally admitted to be one of the ablest and most intelligent officers who has ever 
been in Government service, and, as my chief, always treated me as well as possible. 
At the same time he told me that " he always considered me as one of the chief stays 
of the Agricultural Bureau, if not the chief stay itself," and paid me the compliment 
that the service had lost one of its best men when I left. Such things written to you 
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may, aad no doabt will, sound egotistical, but to me they are very gratifying, as 
showing the feelings of my late chief. 

It was at this time that he wrote : 

Heaven only knows where my fate may lead me, for at present I am like a feather 
wafted by the wind. If a good oflfer were made me, would start to-morrow for 
either Van Dieman's land or Kamschatka. 

But his fate led him to remaiu in Washington City for a time, where 
he occupied himself in making new acquaintances and gathering mate- 
rials for the commencement of his work on American Entomology — 
meanwhile using his influence toward the removal of the chief clerk, 
D. J. Browne. 

It has been said of Mr. Glover : 

In his dealings with men he was just even to a degree that was generous ; but his 
prejudices were strong and almost unyielding. He never forgot a kindness, nor was 
he in t ae least delinquent in his recognition of a favor. 

It may be added that he never forgot an injury and rarely forgave it ; 
and concerning his old chief, he always spoke in terms of most sub- 
lime contempt. He attacked his plagiaristic failings by means of the 
^'deadly parallel" column; in the public press of thQ day, and wrote 
pages besides. His li^e of D. J. B. (not published), in the form of a 
dozen pen and ink caricatures, is as taking as a Thackeray sketchy the 
drawing being superlatively grotesque, while the explanations abound 
in telling hits. This set of drawings would bear reproduction were 
they not so personal. (The alligator's blood caricature is from this 
series.) 



Fig. 4. An early caricature. 
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While upou this theme it may be mentiODed that several of Mr. 
Glover's caricatures, made at an earlier period, were reproduced in 
copper by himself for the amusement of his friends. Many others, not 
so reproduced, and done in ink or pencil, show him to have been a 
caricaturist of no mean pretensions. The drawing is frequently gro- 
tesque and the action superb, while the satire is most pointed. The 
caricature habit followed him through life, many examples having been 
made while he was entomologist of the Department of Agriculture. 
These were more hastily drawn, however, and were destroyed as soon 
as shown to a select circle of friends. But he was even more severe in 
shafts of doggerel verse, which were often written upon the spur of the 
moment, wholly impromptu, and by means of which he was able to hold 
up to ridicule those (sometimes in high official i>osition) who had of- 
fended him. But he never allowed a duplicate copy to be made, and it 
is doubtful if there is one in existence. 

For several months Mr. Glover continued to reside in Washington, 
and in the fall of the same year (1859) he entered the Maryland Agri- 
cultural College as professor of natural sciences, though at a merely 
nominal salary. Here he spent all of his time, when not engaged in field 
work or in teaching and lecturing, in prosecuting the work on his re- 
cently begun Illustrations of American Entomology, and in making a 
collection of birds and insects. His life at the college was uneventful, 
save that it gave him time to accomplish a vast amount of labor in two 
important directions, and in April, 1863, about nine years after his first 
connection with the Agricultural Bureau of the Patent Office, he was 
appointed United states Entomologist, under Hon. Isaac Newton, the 
new Department of Agriculture having been established in 1862, and 
he entered upon the duties of the office at one. 

His first reports, issued in 1863 and 1864, being for the most part 
popular papers upon the more common insects injurious to vegetation 
in the several orders, together with brief remedies for their destruction, 
tell us little of his employment at this period. But we know that he 
made a second beginning of his museum in August, 1864, the reports 
of the time giving intimations of the new interest which was now ab- 
sorbing his thoughts. Though the report for 1865 closes with another 
popular paper (relating to the uses of insects from an economic stand- 
point), the consideration of seeds, grains, fibers, silkworms, birds, poul- 
try, and domestic animals, including Angora goats, explains the manner 
in which a large share of his time was now occupied. He received con- 
siderable assistance at this time from his confidential clerk, Mrs. L. 
B. Adams, a lady of fine intellectual attainments, who had had some 
experience in literary and editorial work, and who took a great inter- 
est in the new museum. The first part of this report for 1865 gives evi- 
dence of her assistance j in fact the preparation of these documents was 
the most difficult and irksome of Mr. Glover's duties as entomologist- 
He always shirked the responsibility as long as possible, and when it 
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could be put off no longer the work was begun and put through with 
dispatch to the exclusion of everything else. He was not a ready 
writer, and in much of his correspondence even, he first made a rough 
draught of what he wished to say, from which the clean mailing copy was 
afterwards prepared. Copies of official letters only were preserved, the 
rule of tbe office requiring it, as during the entire period of Mr. Glover's 
term as entomologist the Commissioner of Agriculture signed all pub- 
lic communications. 

As to the manner of preparing his reports, they were usually written 
in pencil, with scarcely any attempt at punctuation, little attention be- 
ing paid to paragraphs or even to periods and capitals; the work of 
putting into shape for publication, the most disagreeable of all employ- 
ments for Mr. Glover, was then given to others — his earlier reports to 
his confidential clerk and the later ones to the writer. He always 
knew what he wanted to say, however, as far as subject-matter was 
concerned, leaving expression to take care of itself. He wrote in con- 
densed style, at times rushing over the paper rapidly, rarely referring to 
anthorities save where he wished to quote literally, with credit, pro- 
ducing his manuscript "out of his head" mainly, from a rough outline 
previously prepared, giving the subjects to be treated. The drawings 
for illustration were prepared in two ways, either drawn carefully from 
the insect and finished in ink, or they were cut from proofs of his cop- 
per plates, and touched up or not as might be required, before sending 
to tbe wood engraver or lithographer. The illustrations for his last re- 
port on the Hymenoptera were all reproduced from figures cut from his 
plates in this manner and arranged under his direction by others. 

The months of August and September, 1865, were spent in Paris in 
attendance upon the entomological convention held that year, and at 
which he received the grand gold medal of the Emperor. This was given 
for his work on entomology, which was adjudged by the jury " to be orig- 
inal in its style and character and deserving to be copied by the ento- 
mologists of France as a desideratum in the application of the science to 
agriculture." The notes concerning the entomological exhibition as 
well as those relating to the industrial or economic museums visited by 
him during his stay abroad, appear in the volume for 1865 as a second 
report. Unquestionably this visit to Europe gave a great imperusto 
his museum work, and by familiarizing himself with the systems in 
vogue in other museums of a similar character, be was enabled to pro- 
duce a better scheme for his own. 

The year 1867 was marked by the sale of his collection of fruit models 
to the Government, which, with the collection of birds, included in the 
sale, and the mass of material gotten together during the two years 
that had passed since the museum was established, made quite an in- 
teresting exhibit. The scheme was now fairly realized, and, with the 
increased correspondence which it imposed upon the division, and the 
preparation of additions to its collections— now quite numerous — the 
entomologist's time was occupied by divided interests. The year 1867 
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was a busy one. The work of the division had increased so rapidly 
that more help was necessary, and an assistant was assigned to him. 
At this time Mr. Glover was very busy with the preparation of his 
books of manuscript notes, particularly in Coleoptera and Lepidoptera, 
adding to the mass of material which had accumulated for so many 
years compilations from other authorities, to the end of '• completing 
to date'' the histories of the insects he had figured. He was in frequent 
correspondence at this time with Dr. Walsh, Messrs. Uhler, liile3', San- 
born, Grote, and Eobinson, and other leading entomologists, receiving 
from them new material for the Department collection, or to be figured 
in his work, sending them in return new species for description from 
the material which was beginning to be received from collectors in the 
South and West. 

The museum was now attracting considerable attention, and the num- 
ber of visitors was steadily increasing. To a man of Mr. Glover's 
enthusiastic temperament, so ready a means of imparting information 
and proving to the world the value of his ideas as now presented it- 
self, was not to be lost. So it came about that by no means the least 
interesting of the objects there to be seen by visitors was the ento- 
mologist himself. Notwithstanding that Mr. Glover's life for many 
years had been that of a recluse— for in his devotion to his entomolog- 
ical work it amounted to the same thing — he was a social being, and 
thoroughly enjoyed meeting and talking with people of intelligence and 
appreciation, whether strangers or not. It was a portion of the duties 
of his assistants, at this time, to interest the museum visitors as far as 
possible, and to explain to them its objects and uses. Professor Glover 
kindly took upon himself a just proportion of this rather tedious occu- 
pation — members of Congress, Senators, and other high officials, includ- 
ing strangers who were in any way prominent, being his especial prey. 
The professor always maintained that duty alone called him from his 
desk upon 4:hese occasions ; but sometimes there were ladies in the par- 
ties, and the frequent peals of laughter from a merry group convinced 
us, in our quiet corners, that the entomologist might have made himself 
a very agreeable society man had he chosen to divorce himself from work 
long enough to indulge in such frivolous existence. None could blame 
him if indeed this devotion to duty at such times was mere pretense, 
for it was almost his only contact with the world, and '* all work and 
no play" does not conduce to the proverbial "Jack's" intellectual de- 
velopment. 

In these years he was residing at the corner of Seventh and H streets, 
occupying a single room which he was pleased to call his " den," and 
in which, from choice, he ate, slept, wrote- sketched, engraved, and saw 
his few intimate friends. What with his engraving and writing tables, 
his book cases (constructed from boxes), trunks, tool-chest, and insect 
cases, in addition to the stove and regular bedroom furniture, there was 
little space to spare. But it was all he desired at the time, though a 
very great change came over him in his manner of living a few years 
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later, after baviug taken up his abodo on Twelfth street, near F street. 
Though a single room was suflScient at first, the need of a parlor ere 
long began to be appreciated ; and he subsequently added to his suite 
a bedroom for the use of his chance visitors. The larger part of his 
library was brought to these apartments, bric-abrac and souvenirs of 
travel were displayed, his pictures hung; and as he never did anything 
by halves, these accumulated so rapidly by purchase that the vacant 
wall space of the three rooms was in time literally covered. A descrip- 
tion of these apartments will not be out of place. 

The carpeted floors were covered with skins of animals, some of them 
quite valuable, and not altogether devoid of beauty. In two of the 
windows were plants, and a mass of vines clambered to the ceiling. 
Kear a side window was an aquarium filled with fish, turtles, and 
aquatic plants, an ingenious fountain, of his own make, playing upon 
some rock- work in the center, while English ivy was trained upon a wire 
trellis around the window. The books were disposed in narrow, high 
cases (boxes set one upon another, with glass-door fronts), and upon 
the dressing-case between the front windows rested a heavy silver tank- 
ard, a family heirloom. The center table was covered with valuable 
books, ceramics, and bric-si brae, the mantel opposite supporting a bronze 
clock, with carvings and quaint metal work disposed about the shelf. 
Against the paneling of the black mantel were hung a collection of 
pipes gathered in his travels, some of them made by Indians. Around 
the room upon light circular stands were displayed several glass cases 
of richly plumaged humming birds and gaudy exotic butterflies and 
beetles ; and over a central bookcase was perched a solemn white owl 
in spectacles, reading its own history from a work on ornithology. 
This was his parlor. In the room adjoining (his bedroom) the wall upon 
one entire side was covered with fire-arms, bows and arrows, toma- 
hawks, and other warlike objects, a human scalp of long black hair 
forming the rosette to one of his fantastic trophies. Another part of 
the wall was devoted to rods, nets, and implements of piscatorial sport. 
At one window stood his large writing table, and at the other a similar 
table covered with his engraving tools, etching materials, bottles, boxes, 
etc. Around the wood-work of the mantel-piece in this room were 
hung cooking apparatus, certainly showing hard usage, and at the third 
window, looking to the south, there were several cages of singing birds. 
Some easy chairs, the bed, a stove, and a small refrigerator completed 
the furnishing of the second room, while the third of the suite was 
simply a bedroom, tastefully furnished and adorned. It was a veritable 
curiosity shop where a very pleasant evening could be spent. I must 
not forget the decanter of sherry, the French kisses and confections or 
fruit, served upon pink shell plates, which always formed a part of his 
welcome to his visitors. When there were no visitors, however, the 
rooms were dark, save as lighted by a student lamp with a heavy green 
shade which always stood upon his writing table in the corner of the 
bedroom, for he was never idle when alone. 
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In 1868 the Department removed to its new buildiDg, and the ento- 
mologist was assigned to better quarters. The three or four years 
which followed were marked by do striking events, though Mr. Glover 
labored on in his chosen work more indefatigably than ever, extending 
his name and fame through the growth of his museum and through his 
writings and large correspondence, as well as by the knowledge of his 
progress in his work on entomology. It was during this time that a 
large adjoining room to his own was granted him for the use of his 
division, and for the establishment of an entomological cabinet. This 
was fitted up with low show-cases similar to those in the museum, one 
or two of which were supplied with drawers for the insect collections. 
Mr. Glover took very little interest in the entomological cabinet, how- 
ever, either in the preparation of the specimens and their classification 
and arrangement or as a matter of reference afterward. But he always 
went carefully through all new collections as soon as received, in search 
of fresh material for his work, laying aside such as interested him, after 
which the remainder of the collection had no further attraction for him. 
He was interested in having a collection, though he often declared that 
a series of well-drawn colored figures were quite as useful. 

Now comes the publishing period of his life, if it may be so termed, 
the years from 1872 to 1878, during which time he issued four volumes 
and distributed twelve sets of his entire work, all except the Lepidop- 
tera being supplied with the names. In 1871 he took up the Orthoptera, 
which had been neglected by him for many years, and added half a 
dozen or more plates, the labors of Mr. Cyrus Thomas upon new west- 
ern material (from the surveys and elsewhere) proving the incentive. His 
Orthoptera was published in 1872, and was followed at intervals of two 
years or less by the other works. This matter is fully discussed, how- 
ever, in another chapter. 

The incessant labor of this period, with little exercise and no recrea- 
tion — not even the Sabbath rest — told heavily upon Mr. Glover. He 
took no leaves of absence, though repeatedly urged to do so, although 
occasional visits to the country or to Baltimore, upon Sundays in sum- 
mer, gave him a little change from the monotony of his every-day ex- 
istence. At one time he had a strong desire to visit Florida again, and 
later, after partially recovering from his first serious illness, he was 
strongly advised to go, his old friend, Mr. Wells (" Alligator") being 
suggested as a companion on the trip. He continued at his work, how- 
ever, though in the last year or two of his official life he was more care- 
ful of his health, eating more rationally and regularly, and partaking 
less of cold or such ready-cooked food as could be eaten at any time. 
He now devoted the Sunday afternoons, when pleasant, to walking, in 
company with the gentleman with whom he resided, and seemed less 
averse to having his evenings broken in upon by visitors. He even 
went out now and then evenings, when he could have the company of 
a friend to and from his lodgings, as it was difficult for him to get about 
easily after dark, and he disliked to be in the streets alone on account 
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of his defective vision. For this reason, daring the last ten years of 
his life he attended no meetings of scientific or other societies, not even 
the meetings of the Masonic lodge of which he had becm a member. 

But the long years of constant application, together with possible im- 
prudences in his manner of living and exposure to malarial climates at 
earlier periods, broke him down at last. We missed him from his ac- 
customed place one morning, and when an hour had passed and he did 
not appear the circumstance was so unusual that a messenger was 
dispatched to his rooms to learn the cause of his detention. The an- 
swer was returned that Mr. Glover was very ill. How ill was not ap- 
preciated by the writer until, standing by his bedside and listening to 
his incoherent utterances, the unwelcome thought was forced upon the 
mind that his labors were nearly finished. And so it proved, for al- 
though he recovered in a measure from this sudden prostration and 
lived for several years, he was never able to resume his work, save as 
he interested himself in some such slight occupation, for sake of reliev- 
ing ennui, as copying lists of names to accompany his plates. Though 
his successor, Charles Y. Riley, was soon appointed, he was still con- 
tinued on the rolls of the Department at a less salary, coming to the 
office as he was able, although in reality he rendered no service. But 
in time his health further failed him. His disease had made such in- 
roads upon his once iron constitution that it was unsafe for him to re- 
side in Washington away from his friends, and then he unwillingly 
left Washington to take up his residence in Baltimore with his adopted 
daughter, Mrs. D. 0. Hopper. 

Of the remaining years of his life there is little that can be written. 
Feeling that his active labors were over, he disposed of his entomologi- 
cal library, presented his birds, exotic insects, and other natural his- 
tory specimens to the Driiid Park Museum, and, as he had already 
memorialized Congress for the sale of his plates, his MSS. having been 
deposited with Professor Baird at the Smithsonion Institution, there 
was little to occupy his thoughts but his own sufferings and the trifling 
things of every day existence. Thus, almost blind and too feeble to go 
far from home alone, he virtually retired from the world. 

After so many years of busy life in the nation's capital, the reaction 
produced by the life of positive repose, both mental and physical, which 
followed his coming to Baltimore must have been terrible. The full 
force of the suggestion never came to me until the occasion of my first 
visit to him amid his new surroundings. He evinced a boyish pleas- 
ure at seeing me, and his eye brightened as kind messages were given 
him from friends and associates in Washington, or when the old life 
was touched upon; but withal an air of sadness made itself apparent 
which told me that he was not altogether happy. Passing over other 
visits I come to the last one, some months before he died, the recollec- 
tion of which is as vivid as though it were but yesterday. For a time 
he seemed like his old self, save that suffering and disease had laid a 
heavy hand upon him; but after a while he began to talk of himself, 
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and with a voice husky with emotion, and with eyes suffused with tears, 
he told me how unhappy he was and how he longed for the end to come. 
Among other things he felt keenly the neglect of his old friends, some 
of whom were residing then in Baltimore, and whom, he said, had never 
called upon him or helped to relieve in any way the monotony of his 
existence. My leave-taking from him on this occasion was most pain- 
ful. I remained with him as long as I could do so, but when time 
came to depart he clung to my hand like a child, walking with me out 
upon the doorstep, and stood looking after me as I walked away. I 
never saw him again. His death came peacefully on the 7th of Sep- 
tember, 1883, surrounded by his immediate family, his wife, and adopted 
daughter, and he was laid at rest in the Loudon Park Cemetery, near 
Baltimore. 



One who knew Mr. Glover intimately for twenty or more years of his 
life has said of him, "In his personal habits and intercourse he was 
peculiar." He was peculiar even to the verge of eccentricity, yet in 
summing up the many traits of his character, to his very peculiarities 
is due mainly the measure of success in life to which he attained. He 
was a man of few friends. In his youth the friendship of one or two 
enthusiastic boy lovers of nature, like himself, who could enter into his 
pursuits and think as he thought, satisfied him. In middle life, after a 
residence of five years in Washington, he says of himself, in touching 
upon this theme, "Acquaintances I have made many, but friends none.'' 
That he made few friends I think was due to several causes — a slight 
distrust of mankind in the first place, coupled with a feeling that too 
close intimacy would bring a greater or less degree of annoyance. Then 
he was a man so thoroughly interested and absorbed in his own pursuits 
that few who came in contact with him, particularly in later life, found 
in him that responsiveness or congeniality that one expects to call out 
in a thorough man of the world. But it may be said of him, once a 
friend always a friend. 

Not averse to society, he enjoyed himself in it, yet in general terms 
he regarded time spent in complying with its demands as so many hours 
wasted. I scarcely ever knew a man whose character was made up of 
such opposing traits. He was most generous in many things which, in 
the estimation of the world, go to make up generosity, yet in the matter 
of personal concerns, as far as the world went, his self-interest was so 
absorbing that it left no heed for the interests of others. "Never trouble 
Mr. Glover with your own affairs" was a gentle hint conveyed to me as 
a piece of advice a few months after I became his assistant. Heeding 
it, I won, in time, his friendship, and then another side of his nature 
was revealed to me. An exacting task-master with himself at all times, 
he demanded full and unhesitating compliance with his wishes, when 
once made known, from those over whom he exercised authority ; and 
yet where the disposition was shown to be diligent and faithful or loyal 
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he allowed the largest liberty. Strong in his opinions, preferring that 
his own suggestions should take precedence of the suggestions of oth- 
ers whom he thoughtless thoroughly informed upon a given subject, he 
wa« never unreasonable save when the views of others ran counter to 
his prejudices, and then he was as inflexible as iron. Alittle child could 
lead him, but a regiment of soldiers could not drive him. 

In disposition he was serious but rarely melancholy or cynical. On 
tlie contrary, he had a rare fund of humor and a keen sense of the ridicu- 
lous, appreciating a joke whether at his own expense or the expense 
of a friend, and never losing an opportunity for its enjoyment. His sa- 
tire was pointed, his sarcasm cutting, the most common modes of ex- 
pression being caricature and verse, in either of which he was very 
ready. But he could also write very pleasant verse in a humorous vein 
when wrought up to his subject, two examples of which, in my posses- 
sion, '*The Yelocipede" and "A Valentine" (and very personal to the 
writer) are highly-prized mementoes. "He never forgot a kindness," 
and it was not easy for him to forgive an injury, nor did he ever regain 
confidence in those who deceived him or endeavored to use him. Of a 
jealous nature, he was sometimes suspicious, and like many others with 
this disposition, he was quick-tempered, and his anger, when aroused, 
for the time being was almost uncontrollable. 

Susceptible to the world's praise, he shrank from its censure, which 
may be given as one reason for his never having described an insect. 
Mr. Glover could never have been a specialist. While recognizing the 
importance of, and necessity for, technical work to the end of settling 
the vexed questions of classification and synonomy, he had no patience 
with those whom he designated as " species grinders," and in his private 
discourse was often quite denunciatory in his criticisms of their work. 
He often made the boast that he had never named an insect, and as often 
declared it to be his opinion that many of the existing species in our 
lists were but varieties. In his entomological work generally he was 
c!!xceedingly cautious in making statements and averse to "rushing 
into print; " he often underrated his own judgment in an endeavor to 
be on the side of fact, and he was always just in giving credit to others. 

In his habits of living he chose to be untmmmelled by the conven- 
tionalities of custom, attending to necessities of existence iu a way that 
offered the least personal inconvenience to himself. So the man who 
from having moved in the cultivated society of his home on the Hud- 
son, had in the performance of duty come to " herd with negroes and 
Indians in Demerara, where a white man is as good as a darkey," or 
summered in the Florida swamps " with pet alligators and rattlesnakes," 
found it no hardship to prepare a simple breakfast while the wax was 
hardening upon his copper plate, or to eat it, while perchance the acid 
was eating into the shining metal. His walk at sundown and his restau- 
rant dinner later, his chief mental and physical recreation, gave him 
zest for his evening's work. 
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He was methodical without being systematic. His very life in later 
years was a life of routine only broken here and there by Sabbath 
visits to *« Woodside,'' the childhood home of his adopted daughter, j^or 
was he idle during these visits, for upon his return Monday morning he 
always brought back a considerable amount of fresh entomological ma- 
terial, the result of his field rambles and excursions, frequently an- 
nouncing a new fact or discovery, or displaying sctoe unknown larvae 
to rear, and always exhibiting something interesting. 

His enthusiasm was the mainspring of his endeavor, his untiring in- 
dustry, coupled with method, the means of accomplishing the under- 
takings which it prompted. He cared little for the good opinion of the 
world as far as relating to himself personally, but he not only found 
pleasure in, but invited appreciation of, his utilitarian schemes. It was 
a great satisfaction to him to feel that he possessed the friendship and 
esteem of the leading scientific men of his age, but he never courted 
their favor, and his modesty led him to shrink from posing as a con- 
spicuous figure among them. 

Had he lived to complete his work in his own way and found means 
to publish it in its entirety the world would have had a better appre- 
ciation of the immensity and scope of the undertaking than any sim- 
ple statements of friend or biographer will ever convey. 

I will close this brief sketch with a tribute to Mr. Glover from the 
pen of an intimate friend, written in 1874, which appeared in Field and 
Forest four years after. The last two stanzas proved prophetic. 

THE PROFESSOR. 
[Inscribed to Professor G .] 

Little cares he for the world, but sits 

Till evening, from earliest dawn. 
And figures and etches and writes, 

And the work goes bravely on. 

And a monument grows, day by day, 

That shall tell to the world his fame 
When marble has crumbled away — 

And he silently carves his name. 

Carves it in Nature's soft lines, 

With a graver skilled and true ; 
And the acid eats till the eye defines 

The outline of promise in view. 

And the days and years go fleeting by. 

Tasks are finished and new ones set ; 
Still the end is not, nor draweth nigh — 

There are pages unwritten yet. 

Pages unwritten that ever will be, 

For the longest life is a span — 
That his dream may approach reality, 

He is working while he can. 
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HISTORY OF HIS WORK Ox\ ENTOMOLOGY. 



Mr. Glover comtneuced his immense work on insects, known as " Illus- 
trations of North American Entomology," in 1859. Portions of the 
work, that is, special plates of the orange and cotton insects, were en- 
graved a year or two prior to that date ; in fact, it may be said that he 
made two or three beginnings prior to the commencement of his ulti- 
mate scheme. A very early idea was a set of pocket plates represent- 
ing the common injurious species. Quite a number of these were en- 
graved by him, the plates, or a part of them at least, having been de- 
posited in the National Museum with those of his later work. These 
little plates measure about 2J inches by 4, the figures chiefly relating 
to the commonest forms of beetles and the smaller moths, with a few of 
their larvae, and a few insects in other orders. The plant affected 
usually appears in the center of the plate, greatly reduced of course, 
the insects in some cases being placed upon it. The work is well done, 
some of the figures being very soft. From a study of his early plates I 
place them among the first that he did after coming to Washington and 
while in the employ of the Patent Office, probably 1855. It is interest- 
ing to note that on all of Mr. Glover's early plates, made in any consecu- 
tive number, whether upon stoneor copper, the ideaof showing plant and 
insects together appears, and the same idea was carried into the first 
plates of his final work, though soon abandoned.* 

His second beginning was the outgrowth of the scheme for a grand 
work upon economic entomology on octavo plates which should com- 
prise the principal plants of American agriculture, with the insects 
figured upon them. A motive for such work appears in the set of ex- 
quisite water-color drawings of flowers and insects, painted by Mr. Glover 
when a young man, and to which allusion ha« previously been made. 
Here are shown the plant, flower, and leaf, and the various stages of 
some species of the insect known to feed upon it. In a letter written 
to Mr. Clapham in 1856, where he alludes to a scheme for an agricul- 
tural museum, he says : 

Another idea is to go on with my work on insects — to have large engravings of our 
staple agricultural productions, such as cotton, com, wheat, potatoes, and so forth. 
On the wheat root place the cut- worm, chrysalis, and moth ; on the ear place the 
wheat midge, etc., in short, to place every insect that destroys wheat upon the part 
injured, natural size and magnified, the plates to be issued by the Government, and 
distributed to every leading society, to be placed in their agricultural rooms. By 

• I have nearly the full series of his early plates, given me by their author from 
time to time, the collection forming an interesting study. 

29 
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looking at the place affected the farmer can see the insect in all its stages, aud, at 
the same time, by referring to the Patent Office Agricultural Reports, can lind out 
the remedies in general use. 

That Mr. Glover contemplated such a work before he came to Wash- 
ington is evident from a number of plates on stone still in existence, 
made early in the decade from 1850 to 1860. He has more than once 
alluded to it in conversations with me, and but for the counter interest 
in pomology, and in the preparation of his models of fruit, he would 
have attempted it at that time. I take pleasure in reproducing here a 
plate made by him in February, 1852, which contains some ten species 
of insects, all of which are tolerably well drawn. (Fig.5.) His work at 




Fig. 5. 

that period had attracted the attention of Dr. Harris, and some ten 
months after this plate was made he was in receipt of a letter from the 
doctor acknowledging his superior skill in the delineation of insect 
forms, and asking his cooperation in the preparation of a new work on 
entomology. I give herewith the maio portion of Dr. Harris's letter, 
only omitting a page or more of exphmation of figures in the plates 
Mr. Glover had sent him. It is as follows : 

Cambridge, Mass., December 15, 1852. 
Dear Sir; Your letter of the 7th. instant with the specimens of your engraving and 
the drawing of the pear-tree insects, reached me this day, and I am very much grati- 
fied by these tokens of your remembrance. 
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Some time last sammer another specimen of yoar skill was sent to me from the hor- 
ticaltaral hall, in Boston, but at that time I was very much engaged in preparing 
copy for the printer, and carrying through the press a new edition of my "Treatise 
on Insects Injurious to Vegetation." My tables were covered with manuscript proof- 
sheets, specimens, and various miscellaneous matters, among which your engi*av- 
iug was lain, and it has disappeared in one of the clearings up of my clutter. It 
is not lost, only mislaid, and will come to light again without doubt when I can 
muster resolution and find time to overhaul my papers. I name these facts to ac- 
count for my apparent neglect to acknowledge your favor. My book at last U fin- 
ished and bound ; and now, if you will tell me how I can send a copy to you, it 
will give me much pleasure to forward it to your address. My scientific friends tell 
me that all the book wants U a set of figures to illustrate J;he descriptions. I am 
fully sensible that its value would be much increased by such illustration, and that 
it would then supply fully a want that has long been felt for a work combining sci- 
entific descriptions of our most common destructive insects with good colored figures 
of the same. 

I am very much pleased with your success in engraving on stone. With practice 
you will doubtless acquire the skill to represent insects in the very best style of this 
kind of engraving. This kind of work is much to be preferred to engraving on cop- 
per, because of its general cheapness ; the stone admitting of being ground down and 
used again ; and a delicate and skillful engraver can represent insects about as well 
on stone as on copper. I think you will find it quite as easy to execute engravings 
on stone as on copper, and I hope you may be induced to perfect yourself in this art. 
Your specimens certainly do you great credit, and I am very glad that you have so 
promptly and successfully acted upon my suggestion. * • * 

When you write me to inform me how to send you my book please to let me know 
what you consider would be a fair price for the engraving of a plate with insects on 
it of the size of your specimen plates. The cost of striking off, which must be done 
by the press, would be another matter, and may be known by inquiry. It would de- 
pend in some measure, also, on the number of impressions wanted. I very much wish 
some arrangement could be made with you for preparing a series of plates to illustrate 
my book. To do this, however, it would be necessary for you to take up your residence 
here. The plates might be issued in numbers, accompanied by brief descriptions 
referring to pages of the treatise. I have also another plan in view, which has 
long been a favorite one with me, namely : To prepare a series of small popular vol- 
umes on our insects, with plates, somewhat like Jardine^s Naturalist's Library, to be 
entitled Insect Biography. The first volume to contain a brief, general introduction 
somewhat like the introductory chapter of my treatise, with figures illustrating the 
orders of insects. The second to treat of principal families, illustrating them with 
the biography of one or two common insects of each family. The third to take up 
some large group and describe and figure the most prominent species in it, and so on 
with the other volumes as the public taste and demand for the work might guide or 
encourage it. A. work of this kind would do more to promote a general taste for en- 
tomology than anything else, and I think it would meet with very good encourage- 
ment. Hitherto I have been deterred from undertaking it for the want of co-opera- 
tion of a competent artist to execute the plates; our engravers having no skill in 
such matters and no taste to make themselves acquainted with the details of insect 
structure, and, moreover, being extravagantly high in their charges. Sonrel, a Swiss 
engraver, is the only person who can do such work at all well, and he being a for- 
eigner and not speaking English well, it will be difficult to get along with him. 
Please let me know your thoughts on these plans of mine. 
Truly yours, 

Thaddeus William Harris. 

Mr. T. Glover. 
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Mr. Glover did not take up with this offer, as he doubtless had otlii^r 
plans in view for himself; bat the letter is interesting, as furnishing 
evidence that Mr. Glover not only worked upon copper at that earjy 
date, but also upon stone. I have in my possession proofs of a number 
of these plates engraved upon stone, the execution of which is far bet- 
ter than the work on his copper plates of the same period. Of one of 
these, illustrating parsnip insects, Dr. Harris says : 

No. 1 is apparently one of the OrtalidsB ; its larva unknown to me before No. 2, I 
have often seen the larva of this moth, but never succeeded in obtaining the perfect 
moth. 

So Mr. Glover was a good observer, as well as a tolerably skillful 
engraver at this time. 

Mr. Glover's reply to Dr. Harris's letter would be interesting could 
it be produced. I have searched for it among the Harris correspond- 
ence at the Natural History Society rooms in Boston, but without avail. 
The letter was very flattering to Glover, as he has himself told me; but 
he was not then ready to enter into such an arrangement. What other 
correspondence may have passed between them at that time can not be 
stated, but a little over two years after Mr. Harris wrote another letter, 
which not only gives some interesting facts in Harris's life hitherto un- 
published, but is certainly most complimentary to Glover. This is the 
letter : 

Cambridge, Mass., Febmary 13, 1855. 

Dear Sir : On the 4th of September I received a letter from D. J. Browne, esq., 
then at New York, and on the point of sailing for £nrope, informing me that you had 
been engaged in making drawings of insects to illustrate the next agricnltural re- 
port of the Commissioner of Patents, and wished to pre-engage my co-operation with 
you. Hp farther informed me that you were then absent from Washington, some- 
where in Georgia or South Carolina, and that on your return in November you would 
visit me in Cambridge. He also stated that he would communicate with me again 
on the subject on his return from Europe. Under these circumstances there seemed 
nothing for me to do but to wait till I saw you or till I heard from him. Moreover, 
my oldest son was dangerously sick and remained so till his decease on the 19th of 
October, and in our t^-ouble Mr. Browne's communication was entirely forgotten till 
it was brought to my mind by a letter received from Hon. C. Mason on the 29th of 
November. To this letter I replied on the 8th of December, since which time nothing 
has been heard of the subject therein proposed. I hope that you have seen my answer 
to Mr. Mason j if you have not, let me beg you to request him to show it to you. I 
shall be happy to render you any service that is in my power consistent with my 
other duties and engagements. These will fully occupy me from the 1st of March 
till the middle of July ; so that you must not count on me for any assistance from me 
during that time. A.t this present time, having a vacation in college, I am more at 
leisure than usual. I regret not to have received the expected visit before the open- 
ing of the college session. 

Indeed, I have been long expecting a visit from you as promised some two years 
ago, in which I hoped to have made some arrangements with yon for illustrating my 
work on insects. The time is Monie in which 1 have an expectation of being able to 
defray the expense of illustrations to the work, and in which it will become neces- 
sary for me to take some decided measure for having them done, if they are to bo 
done at all. The committee on agriculture of the legislature of Massachusetts are 
now considering the expediency of printing another (the third) edition of my work? 
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with illustrations. Moreover, overtaree have been lately made to me by a publishing 
firm in New York to get out a duodecimo edition of the book, in which it would be 
easy to introduce wood-cats, if a competent artist to make the drawings could be ob- 
tained. My first proposal having been made to you to fnrnish illuntrations, and hav- 
ing ever kept this in mind, I now return to the subject to inquire whether your en- 
gagements will allow you to undertake the same, and on what terms, and what time 
you will be ready to begin. It would best promote the object were you situated in 
the immediate vicinity, for I should need to communicate almost daily with you 
while engaged on the work. 

You may remember my haviug stated my wishes regarding another work, or rather 
a series of worlis, of a popular character, on our insects, in which I hope to have your 
co-operation. The plan has long been matured ; the execution with the means now 
on hand would not be difficult, and the success seems to me to be almost certain. 
With the pictures the books can hardly fail finding a good market. Without boast- 
ing, I may be permitted to say that we could do in this department, together, what 
no other persons in the United States can accomplish. 

Have you seen Dr. Emmons's big book on the Insects of New York, or Professor 
Jaeger's smaller one on the Life of North American Insects f These will be a warn- 
ing against any one's undertaking to deal with subjects with which they are not 
familiar. Criticism will be thrown away upon them, and I forbear making further 
remarks upon these remarkable productions. 

Do me the favor to write to me at your earliest convenience and let me know what 
is the extent of yonr previous engagements and what your plans are for the future. 
Yours, truly, 

Thaddeus William Habris. 

TowNEND Glover, Esq. 

I may mention here that, as far back as 1847, Mr. Glover spent some 
time in Albany with Gavitt perfecting himself in work upon copper, 
particularly in the handling of the roulette, by means of which the 
dark effects in illustration are produced, as shading of wings, bodies, etc. 
Among his early copper- plates is the one executed in February, 1852, 
reproduced above (Fig. 4). Some of the figures on this plate show 
clearly the methods used with stone engraving, namely, stipple shading, 
as seen in figures 3, 4, and 10, especially. In 1 and 9, on the contrary, 
the same eft'ect is arrived at by means of lines, though apparently by a 
hand not thoroughly skilled. 

To return to Mr. Glover's plan of a work on insects, as outlined on a 
previous page, it is impossible to say how far he progressed with his 
scheme before finding it impracticable. The plates of the orange in- 
sects finished in accordance with it (though only approximately) are to 
be found, pretty nearly as originally engraved, in the Homoptera of the 
final work by which he is now known. The 22 plates of Insects and 
Diseases of the Cotton Plant are included in the 273 plates sold to the 
Government, but were finished, or very nearly so, while he was yet in 
the service of the Patent Office. Some extracts from his journal in 
1858, when in Florida, throw very interesting light upon this point : 

June 28 : Began plate on Coccns. July 6 : Began Plate 2, lemon (coccus). July 9 : 

Commenced plate of Papilio thoas, on orange. July 21 : Began coccus, Plate 4 ; 

orange ; etching all day. July 24 : Finished Plate 4 ; afternoon to Redwater Branch, 

and brought home cargo of red-bugs. July 30 : Finished Plate 5. (The next day he 

14162— .Bull 18 3 
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commenced Plate 6, cotton terminal shoots.) August 6: Commenced Plate 7, young 
boll. August 9: Commenced Plate 8, Orange Aphis, grasshopper, etc. (insects of 
different orders on the same plate). August 16: Commenced Plate 9, orange-scale 
parasites. August 20 : Commenced Plate 10, Satumia lo. August 26 : Began Plate 11, 
Triohius delta, and cotton flower. (The last mention of his plates is in the entry for 
September 25.) Finished Plate 16, corn worm, and have no more plates to do. Have 
written to Washington for them, bat, like all I write for, nothing comes. 

After that his only work on plates was retouching and burnishing. 
That these plates were not jiU that he made for the cotton and orange 
series is evident from various allusions to " etching " in the journal 
for the year 1857, while in Mississippi, one entry being "etching cotton 
blight;' 

The above extracts show the design originally of a work on cotton 
and orange insects, in which the insects of different orders, on the same 
plate, were grouped together indiscriminately. Other plates were pre- 
pared in accordance with this purely economic scheme of arrangement, 
and some of these, on which some one order of insects predominated, 
were afterwards incorporated in the final work, the inappropriate figures 
being burnished out and other insects substituted. Some of these plates 
may be known in the '^illustrations'' by having a flower or part of a 
plant in the center, around which the figures are arranged. Other 
plates, made in accordance with the purely economic scheme, were sup- 
pressed altogether. ♦ 

I notice in the private journal for 1865, at which time Mr. Glover was 
in Florida and the Carolinas, under date of June 19, this entry : " Draw- 
ing and sketching — ^improved method of coloring — pressed insects." A 
note-book of this year's work was filled with lepidoptera drawn (f ) after 
this method, the process for which, when Mr. Glover first showed me 
the series, he described as follows: The wings were carefully detached 
and laid in proper position, after which very thin paper, coated with 
some adhesive substance, probably mucilage, was pressed upon them ; 
after going over every portion carefully, with gentle pressure, to insure 
complete contact, the wings were removed, the scales only remaining, 
by which means a very perfect fac simile of the markings was obtained. 
The fragment of paper was then carefully trimmed to exact form of 
wing, glued upon the pages of the notebook, body, etc., sketched in, and 
the figure was complete. I think Mr. Glover only employed the process 
(in part) during one or two seasons, as he explained to me that its chief 
use was to save time in making drawings, or the annoyance of carrying 
around a collection of the preserved insects. 

After leaving the United States Patent Office, in the winter or early 
spring of 1859, Mr. Glover gave himself heart and soul to his final con- 
ception of an illustrated work on entomology, for he had realized the 

* The writer has a number of proofs of these, as well as impressions of tMo or three 
plates as they appeared before alteration and the addition of new fignres. (See plate 
XXVII, Coleop. ; Plates III, IV, and V, Orthop. ; Plate XXIV, Lepidop ; and Plates 
IV, V, and VI, Homoptera, as illustrations of adapted Plates. 
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difficulties iu the way of carrying oat the former scheme and abandoned 
it. In July, 1869, he writes to a friend as follows : 

Since I left the office I have had several offers from various Statee to continue my 
work; and probably in the autumn I may make some arrangement with them, bat 
at present am collecting materia for a large work on entomology, more especially 
connected with agriculture. I have already in four months etched and nearly finished 
twelve copper plates, large octavo, comprising nearly 150 of our principal Coleopters, 
beginning with the Cicindelids and Carabid®, as beneticial to the agriculturist, inas- 
much as both larva and imago destroy other insects injurious to the crops. I intend 
at the same time, to make my work useful to the entomological student, as I shall 
figure specimens of all the leading families unconnected with agriculture ; and as 
there is no such work in America, I am encouraged by the scientific men here. The 
work will not be finished for at least three years, but by that time I hope to have at 
least 1,500 to 1,800 specimens etched and colored." 

Of the habits of his life at this time, not dissimilar to the habits of 
his later years, the same letter gives a number of hints. He calls it a 
hermit's life: up at 6 or 7, breakast in bis "den" (the writer of this can 
readily picture both '' breakfast '^ and "den''), after which he smoked 
"a hookah" (nearly ten years later he gave up smoking altogether); 
the rest of the day, until 5 o'clock, being given up to the arrangement 
of his specimens and to etching. 

Then he took a restaurant dinner, " Jewish passover fashion, with 
cap or hat on," after which he hunted for specimens, and returned home 
about 8 o'clock in the evening. From that time until 10 o'clock he made 
his notes of the day, searched for references, and then to bed. An ex- 
acting task-master, he applied himself without cessation, inaugurating 
that severe routine in his labors, with little or no recreation, which 
marked the last ten years of his life. At this time he wrote: "My 
maxim now is ^ nulla dies sine linea,^ and it is astonishing at the end of 
three months to see what the motto will accomplish." But the results 
are due not to the motto, but to the persistent application, which in Mr. 
Glover was second nature — more marked in his case than iu that of 
many men who perhaps have produced greater results, for he liter- 
ally did not allow himself any recreation besides that which was de- 
manded for the hours of sleeping and refreshment. 

To his cousin, Abram Glapham, of Leeds, England, he writes at this 
time as follows : 

If yoa can procure me specimens of your common British insects, without trouble, I 
would be much obliged, as I want them for comparison, to find corresponding types 
here, and to see what differences there are between our Agrotidse and the cut- 
worms of England, as I believe that many will be found to be perfectly identical 
Several insects have been imported we all know. Take, for example, the Gale- 
ruca oalmariensiB^ which is even at the present moment destroying all our European 

• His work was commenced about March 1, 1859. From that time to the date of 
his entering the Department of Agriculture, in 1863, was about four years. He held 
the position of United States entomologist just fifteen years to a day, making nine- 
teen years of labor upon his undertaking up to the time it was so suddenly discon- 
tinued by the breaking down of his health. How many more years he would have 
worked upon it, had health been spared, it is difficult to say. 
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elms in Washington And please, if you send any, at the same time send the scien- 
tific names, as I can then identify them by referring to English works. By the way, 
what are your best agricultural entomological works, as I shall order them here f I 
have Morton^s Encyclopaedia of Agriculture, Westwood, and sundry other English 
works; have ordered Ratzburg's Forst Insecten, etc., so that I shall also be able to 
compare with the German. Dr. Girard, who is at present in Germany, has promised 
to send me all the German insects he can procure. If you know of any one who has 
about £5 worth of common {no rare) insects to sell, please let me know. I want those 
principally that injure crops, and of all orders. As soon as my plates are finished I 
shall send you a copy, as likewise of the cotton and orange insects I finished whilst 
in the service of the Patent Office. 

Mr. Glover was now in his forty-seventh year. Of his work during 
the last six months of 1859 there is little to record, save that he applied 
himself most industriously to his undertaking:. After becoming con- 
nected with the Maryland Agricultural College, about I860,* he found 
himself in better position to push his work. Living in the country, there 
were more opportunities for observation and for the study of the habits 
of insects. Then he was accompanied in his field rambles by his stu- 
dents ; and with their aid, and the material contributed from his breed- 
ing cages, he soon accumulated a fair collection of the principal insect 
forms of the locality. Always ready with his pencil and colors, he fig- 
ured everything he saw that was thought to be new, even making draw- 
ings of caterpillars and chrysalids of species that he was unable to rear 
to the perfect state, and which in many instances he was not able to 
identify until years after. Some have never been identified. This par- 
tially accounts for the incongruous arrangement of the insects on the 
later plates, as relating to classification, in comparison with the earlier 
ones, where family grouping of well-known forms is the rule. 

It is to be regretted that Mr. Glover did not regard his insect collec- 
tion of more value, and had not shown more care in the preparation 
and after-preservation of the specimens. After figuring an insect the 
specimen had little further interest for him. Indeed he did not take the 
trouble to set some of them at all, or only in such manner as would ad- 
mit of their being correctly drawn. He used for the purpose entomolo- 
gical pins, the ordinary pins of the dressing-case, or even needles ; the 
specimens were set at various heights, and were sometimes badly dam- 
aged in the mounting. Many of the Lepidoptera, as well as other forms 
with large wings, were most carelessly prepared, these appendages 
drooping or sticking out in several directions. When I first saw his 
cases, in 1866, the ravages of mold, verdigris, and anthrenus appeared 
in almost every box ; single wings, antennae, and legs were often want 
ing, and now and then a body. Nor could it have been otherwise, for 
the boxes, made to open like books, were mostly without cork, the tough 
pine wood at the bottom making it difficult to secure a specimen, the 
l)ins being frequently bent or broken at the points and sometimes turned 
at a right angle. Had his collection been better preserved and his types 

" I can not learn the exact date of Mr. Glover's connection with the Maryland 
Agricultaral College. It must have been the latter part of 1859. 
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for illustration indicated, the necessity for subsequent identification of 
many of his figures from the figures themselves would have been obvia- 
ted. Some figures, particularly moths, have never been identified and 
are not named upon the plates. It is, of course, recalled that he figured 
many loaned specimens, particularly upon his later plates ; these also 
should hcive been indicated in every case, although any doubtful iden- 
tification, as they were received from specialists, is hardly a probability. 

I am at a loss to account for his lack of system and want of care in 
so important a matter, when he showed such nicety, and such delicacy 
of manipulation in the preparation of his bird collections, unless it 
came from his belief, frequently expressed, that figures were as good as 
origiuals, and far more easily cared lor. 

When it was proposed to establish an insect cabinet in connection 
with the museum of the Department of Agriculture, examples of the 
latest and most improved cases in use at Cambridge for this purpose 
were obtained and brought to Mr. Glover's notice. It was a peculiarity 
of his nature that he took slowly to '' newfangled notions f and partly 
considering the expense, he decided that shallow pine drawers with 
loose glass covers were good enough. He was prejudiced against cork 
bottoms, though the use of cork was strongly urged, and finally com- 
promised on paper felt. As the sequel proved, the splitting and shrink- 
ing of the cases and drawers in the dry steam heat of the Department 
building altered his views materially, but only when it was too late to 
remedy the matter. 

In the letter previously quoted Mr. Glover states that his work will 
be finished in three years. The time had expired a year previous to 
his again entering the service of the Government, but I do not think 
even at that time that the work was any nearer completion, as regards 
his own ideas upon the subject than when he had been working four 
months. It is evident from the very manner in which he worked that 
he had placed no definite limit to it. He conceived the scheme, and 
seemingly without having measured the magnitude of the undertaking, 
he went industriously to work to carry it out. As the end proved, 
*' completion '' in this case meant when there were no more insects to 
figure, for with no fixed limit it could have been carried on indefinitely. 

Mr. Glover became Entomologist of the Department of Agriculture 
April 1, 1863. It was then located in the basement of the Patent Office 
building. In time two rooms were secured for the purpose of a mu- 
seum, and in the corner of one of these the Entomologist finally estab 
lished his office. This was in the summer of 1864. A letter to Baron 
Osten-Sacken, written in October, 1864, in reply to one from this spe- 
cialist, shows that his work was now temporarily interrupted. He 
says: 

* * * I have been so much engaged for the last year in the Department of Agri- 
culture, with office work and laying the foundation for an agricultural museum, that 
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I have not been able to etch at all, so th9,t my work remains at a stand-still at present- 
In a few weeks, when I am not so fully occupied as I am now, I intend to recommence 
etching, when I shall be happy to attempt your plates,* although I am afraid that 
you overestimate my abilities to do them, etc. 

For the next two or three years his work was still more or less inter- 
rupted by Department affairs. There was now a divided interest. The 
new museum had been established, and to a certain extent it absorbed 
his attention and his thoughts. Then in 1865 he spent several months in 
Europe, as has been mentioned, the exhibition of insects in Paris call- 
ing him abroad. I have his Paris note book, filled with pencil outlines 
of insects, and with written descriptions, which tells how well he spent 
his time while there. And the fact that the design of his work se- 
cured to him the grand gold medal of the Emperor above all other 
competitors was proof that it was practical and valuable even at 
that time, when it had not reached the half of its present scope or 
dimensions. 

The writer became Mr. Glover's assistant in the Department of Ag- 
riculture in 1867. By this time entomological science in America had 
made such rapid strides and the study had become so widespread that 
there were workers and observers In all parts of the country. Through 
acquaintance and correspondence with many of these and through the 
regular correspondence of the office he was now able to secure large 
acquisitions of new material, so that the work, for a time partly neg- 
lected, was now being pushed forward uninterruptedly, saving the in- 
terruption of of&cial hours, from 9 a. m. to 3 p. m. As near as I can re- 
call, on hasty examination of the plates, the Lepidoptera had been com- 
pleted, at this time, to plate 67 and supplement D, the supplement series 
having been commenced in order to keep the diurnals and their larvae 
together upon consecutive plates as the work progressed, the numbered 
plates being devoted to the moths. The Cbleoptera had only reached 
plate 28 5 the Orthoptera less than half its present number, 18 ; and the 
remaining orders even a less number. 

Meanwhile the text to accompany the i^lates was begun on somewhat 
the same principle as the ready-reference books which Mr. Glover had 
from time to time prepared for his private use. The earliest of these 
reference books were compiled or prepared in the years of service in 
the Patent Office (or perhaps even earlier), and at first, seemed to have 
been used by him as " vest pocket editions'' of notes on the habits of 
common insects. They were tiny blanks books, measuring 2J by 4 inches 
(of the size of a small pocket diary, and no thicker), into which had been 
closely copied, in penmanship as clear as copper-plate and as fine as 
print (250 to 300 words to the page), the chief facts connected with the 
natural history of well-known and injurious species, the food i)lauts, 
habitat and other brief data, the whole conveniently arranged and in- 

*The8e were drawings of the wing- veins of some thirty or forty species of Diptera, 
and which he afterwards prepared. 
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dexed for use. A photo-engraving of one of these pages, exact size, is 
here reproduced (Fig. 6): 
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Fig. 6. 

By the time the numbers of bin plates had assumed some importance 
a set of larger note books had been prepared, into which he recopied 
the data above mentioned, together with notes of bis own observations, 
besides references to figure and plate of hi^ own work. These were 
prepared for each of the principal orders 5 and for two or thre?, as the 
Lepidoptera, Coleoptera, and Diptera, an additional series in which the 
food plants were alphabetically arranged, with a list of the species of 
insects frequenting or destroying them following each plant named. In 
time, as the number of plates increased, as his observations became 
more extended, and entomological publications had become more numer- 
ous ; and as the old books were bursting their covers, a set of letter- 
size blank books were obtained, and the entire mass of notes recopied 
on a far more exhaustive plan, the whole finally constituting the material 
of the text which would accompany the plates when published. 

This was evolution pure and simple, for I have always considered 
that the text of Professor Glover's work was the direct outgrowth of 
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these little pocket reference books, a number of which he gave me, and 
which are valued souvenirs. 

When recently examining the manuscript left by Mr. Glover, now in 
the National Museum, 1 found with his text of tbe Diptera the preced- 
ing volume of notes also, from which it had been copied, illustrating 
perfectly his method, as described above. In this volume, as with 
others, when the blank pages had been covered, slips of paper of vari- 
ous shapes and sizes were pasted in 5 the accumulation of these slips 
and the inserted pages making it in time difficult to find any thing 
readily, and then the new blank book was necessitated. With each re- 
copying he made changes, revising, adding new facts, and giving fuller 
accounts of particular insects, so that the new volume of notes in a 
short time grew to twice the size of the one that preceded it. As an- 
other example, the manuscript of his " list of animal and vegetable sub- 
stances injured," accompanying the Lepidoptera, in all something less 
than 100 pages, he copied in seventeen days, in the winter of 1870, the 
dates of commencement and completion being recorded on one of the 
fly leaves of the volume. 

The fact that the text of his work was brought together in this man 
ner will account in a measure for its apparent incongruity in the differ- 
ent parts, considered in the light of an entomological work, which the 
plates were supposed to illustrate. In reality tbe plates were the 
"work," and the text or subject-matter a secondary consideration. 
That it has been gradually evolved from a very early beginning is 
shown, too, by its many references to Westwood, to the old German 
work by Leunis, and other of the earlier authorities whose publications 
in modern times have been entirely superceded by the many recent 
works that have kept pace with the progress of entomological science 
in the United States. As these extracts and references referred chiefly 
to general habits of groups and families and to classification, the neces- 
sity for a later revision was not fully appreciated. Mr. Glover always 
had a very high appreciation of Westwood,* regarding the work some- 
thing in the light of an entomological bible, and to that extent always 
a safe rule and guide for the seeker after truth. In minor portions, 
therefore, his text was not fully adapted to the American student 5 and 
his material from Leunis less so. In his treatment of species, however, 
he aimed to give in very condensed form the known facts^ from whatever 
reliable source they were obtainable. That the work remains in an un- 
finished condition is due to the sudden failing of his health. 

But the scheme of the work as contemplated by its originator was a 
grand one. No more complete reference book of entomology was ever 
conceived or more practically carried out as far as he had been able to 
carry out the design. This, in substance, is the scheme of arrangement 
as far as relating to species. 

*Introdaction to the Modern Classiticatioo of Insects, 2 vols., iti39. 
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Under the nacae of the insect appeared first the Greek or Latin de- 
rivation (both genera and species) ; then followed the reference to plates 
and figures of the work, for sometimes the larvae and imago were figured 
npon difiit^rent plates, and even the male and female appeared in differ- 
ent places } then a list of the synouyms, followed by a short and con- 
cise account of the life history of the species, from egg to imago ; then 
followed habitatj food plants, and, lastly, the best-known remedies, the 
parasites, and references to other authorities. In another portion of the 
work was given alphabetical lists of the food plants in the different 
orders, with the insects figured upon them ; and the whole work was to 
be so sim))lified and made so available for consultation by an admirable 
system of cross-references that the merest tyro could make use of it. 
When a new fact was discovered it was at once jotted down in the 
proper book of manuscript notes. When a new number of some ento- 
mological publication was received it was carefully digested, and the 
new facts transcribed into the appropriate place, with due credit, so 
that the work grew by almost daily accretion to its pages, and, as far 
as the later material is concerned, it was up to date. In these mauu- 
script notes Mr. Glover should have indicated, however, the records of 
his own personal observatious. How much injustice he may have done 
himself by locking up in an uopublished work the results of these obser- 
vations for many years will never be known. The folly of prema- 
turely ^' rushing into print ^ is conceded ; but it should be known that 
Mr. Glover made many new and interesting discoveries that were wor- 
thy to have been placed on record at the time of their discovery that he 
received no credit for whatever. 

Some of these he was urged in vain to publish by contributions to 
the scientific periodicals of the day ; but always looking forward to that 
indefinite point of time when his entire work would be completed (as 
though it ever could be finished by such a man while there were insects 
to figure or new facts to record), he declined publishing any portion 
fugitively, save as it might be appropriately used in his special reports 
as entomologist of the Department of Agriculture, and even then he 
used as little as possible. He was extremely cautious in making state- 
ments, disliked criticism, and oftentimes in giving the life-history of a 
particular species, stated the facts on the authority of others, with 
credit, in preference to his own, when both were equally full and au- 
thentic. 

If he did not give to the world the results of his observations during 
these years, the entomological world was kept fully posted as to the 
progress he was making with his plates. Dr. Walsh, Messrs. Grote, 
Saunders, Strecker, Sanborn, and others loaned him box after box of 
unfigured species, which, with other material, enabled him to complete 
almost two plates a month. Copies of these plates were printed as soon 
as the engraving was finished and corrected, and after coloring half a 
dozen or more copies of the plate with his own hand, they were mailed 
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to leading authorities whom he wished to compliment, or to those who 
had loaned him insects. The borrowed materia) was not necessarily 
retained until the plates had been finished, for his first work on receipt 
of a species new to him was to make a careful drawing of it in detail, 
after which it was colored to life ; the name was then written upon the 
drawing, together with brief notes (sometimes) for his guidance when 
it came to be engraved. The plates were laid out most carefully and 
the position of each insect indicated before a line was drawn. The fig- 
ures were then carefully traced upon gelatine, the lines filled with dry 
red lead, and the outline transferred to the copper. After this they were 
etched and finished with the graver in the usual manner. 

It has been a matter of surprise to me that Mr. Glover did not more 
carefully preserve the original drawings from which the figures on his 
plates were engraved. Many he did preserve, but by far the larger por-. 
tion of the earlier ones are not now in existence, as far as I have been 
able to learn. Some of the more recent ones are now in the possession of 
the National Museum, thougli chiefly relating to two orders.* But he 
always made a practice of coloring the first copy of a new plate very 
carefully for his private set of plates, his working set, as he called it,t 
and subsequent copies were colored from this. 

In 1868, when the Department of Agriculture was removed to its 
new building, the entomologist was able to have a room to himself, to 
which he brought a large library, and where he deposited his plates for 
safe keeping. An amusing peculiarity of the man at this time was 
shown in the matter of book-shelves, which, for reasons of his own, he 
fitted up at his own expense, from boxes, though there was no necessity 
for his doing so. 

He was now allowed a special museum assistant, a taxidermist, and a 
messenger, in addition to the regular entomological assistant, and the 
demands of the museum upon his time were thereby lessened. This 
left the hours of official duty more free for entomological investigation, 
for the compilation of notes from current literature and from authori- 
ties which previously had been only partially reviewed j though it 
should be stated that no inconsiderable portion of the day was devoted 
to callers, and to those seeking information upon a wide range of sub- 
jects connected with the museum display or otherwise. To all heshowed 
the utmost courtesy, though the more prominent of his visitors were 
invariably taken to his private office to see the work on insects. The 
scheme was there unfolded in detail, and he ever delighted to talk to an 
intelligent listener. He described the design in full, and at the same 
time illustrated its utility by referring to some well-known injurious 
species, invariably closing with the reading of a brief account of its his- 
tory, with references to remedies and to the figures of the insect in dif- 
ferent stages upon his plates, and with the stereotyped query : " How 
do you like the plan!" 

* Many of the Florida drawings are in the Harvard College library. 
t This is now in the National Maseam. 
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There was a humoroas side to this almost daily practice, which is 
also illustrative of the man. Occasionally it happened that he told 
the story a second time to the same individual, who was dropped po- 
litely, but instanter, when he had learned of his mistake; and an inci- 
dent like the following was not of infrequent occurrence : 

Enter visitor, who grasps his hand warmly and familiarly, showing 
the greatest interest in his entomological work, and perhaps introducing 
a friend who is with him. The professor makes a great show of delight 
at again meeting him, quietly gets him into the museum, and excusing 
himself a moment, rushes into the room of his assistant with a half 
whispered: '^Charlie, who the d — 1 is thatt'' 

As every man is said to have some particular weakness or idiosyn- 
crasy, Mr. Glover's seemed to be an absorbing pride in his work on en- 
tomology and in his museum, which amounted to almost childish vanity. 
A man who cared little for compliment in a general sense, his work was 
his life, and he expected every one with whom he came in contact to 
ai)preciate it almost to the point of his own enthusiasm, which was 
boundless. On the other hand, disparagement hurt him like the barb 
of an arrow. Sensitive as a woman, he could not bear adverse criticism^ 
published or written. It seemed to him almost a personal thrust, and 
where one showed the least approach to being hypercritical, it filled 
him with most unkind feelings toward the author. Nevertheless, friendly 
criticism given in the shape of kind advice or suggestion, if delicately 
put, was always thankfully received, and particularly from those whose 
opinion or judgment he respected. I can not but recall a certain cor- 
respondence with Dr. Walsh, relating to some accidentally damaged in- 
sects, which, if produced here, would prove spicy reading. There were 
others, too, with whom Mr. Glover seemed always at swords-points 
whenever he came in contact with them, and towards whom he was 
wont to express himself in the most emphatic language, for he was a 
royal hater. 

As an illustration of how Mr. Glover's feelings could be outraged by 
unjust censure and fault-finding criticism, reference may be made to a 
little publication issued in 1872, purporting to be a history of the De- 
partment of Agriculture, from the pen of its chief clerk, which aroused 
his indignation and stirred him to the very depths. The work of the 
division was commented upon in an exceedingly unkind way, a garbled 
quotation from one of the professor's reports given, making him say in 
substance that the new facts and the records of observations emanating 
from the division were quoted "extensively" from the published mate- 
rial of other entomologists, who were named. The remarks which fol- 
lowed were filled with left-handed compliments, written in a satirical 
vein, and closing with this extract : 

It is not required of the entomologist that he should visit the fields and orchards, and 
there study the habits of obnoxious insects of which but little is known. A contrary 
impression has been entertained ; but it is proper that the exact truth should be 
stated. It would seem, however, that the entomologist of the Department should fre- 
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qaently verify, by personal observation in tbe field and orcbard, tlie correctness of the 
theories and suggestions of other entomologists, and there aid them in devising rem- 
edies against ravages of insects. Many State governments have employed entomologists 
to aid the farmers in their warfare against noxious insects, and in this great work, 
which requires that the broad country be frequently visited, the entomological division 
of the Department of Agriculture might sometimes, without presumption, take the 
lead. 

Mr. Glover defended himself in a little brochure which he called "A 
Vindication," which was published shortly after, wherein the extract 
referred to was given in full, the extent of quotation from other authors 
stated, and other portions fully replied to. Moreover, the chief clerk 
was privately held up to ridicule in a clever bit of doggerel verse, 
which the professor read to all his intimates in the Department, though 
it was not permitted to get out of his hands. 

liegarding the fact that the Entomological Division was not engaged 
in field work throughout the country, Mr. Glover considered that his 
twelve years of previous field work amounted to something, and also 
maintained that it was sufficiently difficult to obtain the necessary funds 
for the routine work of the division without considering the greater 
expense of field observations and investigations. On this one point I 
think Mr. Glover was open to criticism, as he never made the effort to 
secure appropriations for the purposes of field work, but rested on past 
laurels. His private work may have been partly responsible. 

I think the period from 1869 to 1872 marks the most active years of 
his entomological work during his connection with the Department of 
Agriculture. Not only was he more interested in the work of the En- 
tomological Division, but the preparation of the text of his private work 
received a greater impetus at this time, while the engraving of his 
plates was steadily pushed forward. By 1870 over ten years of labor 
had been spent upon his undertaking, and it had grown to such pro- 
portions that the framed plates, cut to octavo size and hung upon racks 
nearly 7 feet high, occupied one entire end of the Museum hall, which 
was 50 feet wide. His life was now a perpetual round of systematic 
employment, and he was even more settled in his habits than in 1859, 
when he detailed to a Iriend how he spent his time in a letter previ- 
ously quoted. Frequently up as early as 5 in the morning, he etched 
or drew until almost 9, saving a short intermission for breakfast, which 
for many years he had been in the habit of providing himself; though 
later, to save additional time, it was prepared for him and sent to his 
room. The hours from 9 to 3 in the afternoon were spent at the office 
in an entire change of occupation ; then back to engraving again, which 
occupied him as long as he could see ; then he took a short walk and 
obtained his supper. The evenings were always spent in writing; and 
it was a matter of pride to accomplish each night a certain task which 
he set for himself, and which he would not relinquish until the last line 
was written. 
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As Mr. Glover fiually sold his plates to tbe Governraeut (he gave his 
mannscripts for nothing), the question has more than once been asked 
of me if he ever employed himself upon them in any way during 
the honrs of oflScial duty. To this question there is but one answer, 
No ! Mr. Glover himself appreciated the force of the suggestion and 
the possibility of such a charge being made; and, not to be misunder- 
stood in the matter, he rarely lost an opportunity to explain to visitors, 
while showing his work, that it had all beeu done "outside of office 
hours, before 9 o'clock and after 3." Naturally the phrase in time be- 
came stereotyped. 

The closing of this i)eriod marks the opening of his publishing period, 
as may be termed the years from 1872 to 1878. For many years he had 
talked of publication, but, as has been shown, it was always a thing of 
the future. As far back as I860 the matter of publication had been 
discussed with his associates, and with the accumulated material of ten 
years it seemed to his frie nds that the time had come if ever to bring 
the work before the world. The late Professor Baird, a firm friend to 
Mr. Glover during a period of twenty-five years, was very enthusiastic 
about the matter, and upon several occasions stated his willingness to 
secure a publisher. But the engraver author was not ready. The work 
had reached such magnitude that he wished to complete it from his 
stand-point of completion, and make it an exhaustive illustrated ency- 
clopsddia of American entomology, that would find a ^lace in every 
large library in the land. He did not wish to issue the entire work as 
a private venture with a probable contingency of great personal pe- 
cuniary loss, because it was his dream that it should be published by 
the Government and be widely distributed gratuitously. The idea 
had been in his mind for years, and he frequently told me, in conversa- 
tions of a confidential nature, that in the event of his death he should 
leave the entire work to the United States Government any way; and 
at one time he seriously considered the expediency of bequeathing 
with it a portion of his private fortune to complete it, and to insure its 
publication in a proper manner after his death. 

The talk concerning publication was not without its influence. The 
preparation of the plates had been known to the entomological public 
for so long a time, and there was now so little possibility of publishing 
the work in its entire ty in the immediate future, its author forsaw the 
advantage of, if not the necessity for, a present recognition of the im- 
portance and utility of the undertaking, which could best be secured by 
preliminary publication of some of the plates themselves. It must be 
admitted, too, that he was actuated toward publication in this manner 
by a secondary motive— other than a wish to bring to the scientific 
world a knowledge of the value and immensity of his undertaking — 
and, prompted no doubt by his desire for the world's golden opinion, a 
wish to know the exact position his work would obtain in entomologi- 
cal literature. 
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In 1871 he decided to bring out an author's edition of the plates of 
Orthoptera, which had recently been increased to thirteen by the addi- 
tion of new Western material ; the new species described by Dr. Oyius 
Thomas and material furnished by Mr. Scudder and others forming 
a considerable portion. An edition of 250 copies^ large quarto, was de- 
cided upon, and the letter-press was produced a single page at a time 
Sbt a small printing office in the rear of a Seventh-street book-store in 
Washington. The work was very incomplete, and does not in the 
smallest degree represent or carry out the design followed in the prep- 
aration of his mass of unpublished ''manuscript notes." He does not 
even fulfill the promise of his introduction. 

His table of classification occupies about half a page, and his notes 
on food and habits of Orthoptera only two pages and a half, the remain- 
der of the text, some five pages, being devoted to ''lists of substances 
injured,'' and lists of genera and species figured, or, in other words, to 
the index. This is the published work on Orthoptera. In short, as a 
work, so incomplete and imperfect, and giving so little idea of what had 
really been done by Mr. Glover in his twelve or more years of almost in- 
cessant labor, that it is to be regretted that he published it in this 
shape at all. To that extent it placed the author and his great work in 
a false light, even though the gratuitous publication of a dozen or more 
of admirable plates alone, with over two hundred figures of correctly 
named insects in a some what neglected order, was a valuable contribu- 
tion to the entomological literature of America and of the times. IvTot 
over 50 copies of the work were bound (in paper), and these were pre- 
sented to the prominent entomologists and scientific institutions of the 
country. The remainder of the edition lay piled in the office in sheets 
for a long timej but was eventually disposed of for waste paper. 

Mr. Glover received many flattering letters and complimentary no- 
tices following this initiatory publication, and a year later he took steps 
to bring out a small edition of the Diptera in somewhat the same man- 
ner, though rather more full and complete as to the text or letter-press. 
This, when* published in 1874, was a work of 133 pages, printed from 
stone, upon plate paper, upon one side of the sheet only, the letter-press 
being a fac-simile of the author's wonderfully clear chirography, and it 
was accompanied by 10 plates and their explanations. The history of 
this publication is interesting. 

The publication of the Orthoptera had been unsatisfactory even to Mr. 
Glover, so much so that he contemplated a new edition, and in the 
Diptera he aimed to produce^ something more complete and valuable. 
The preparation of the manuscript was finished in the summer of 1873, 
and in September it was sent to Dr. Le Baron for his opinion upon its 
merits, and for revision and correction. 

September 14 the doctor wrote Mr. Glover a short note, acknowledg- 
ing receipt. He states that he has had a couple of days to look it over, 
and that he is pleased and surprised at the amount of interesting and 
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valuable matter which it contains. A postscript is inclosed, extracts 
from which are here produced : 

P. S. — Since writing the above note, and before mailirg it, I have more carefally 
examined the plates of Diptera, and am satisfied that they are correct ; correct also, 
so far as I have examined, in their minute details. 

As these plates already extend to twelve in nnmber, in addition to the supplement- 
ary plate A and as all the families, I believe, are more or less fully represented, it 
appears to me that the benefit accruing to students from their immediate publica- 
tion more than outweighs any advartage which an additional plate could give, unless 
such plate could be prepared without delay. 

My idea is this : The plates now finished being so extensive and so near perfect, and 
their publication having been so long delayed, I should publish them as they are, or 
with such additions and corrections as you now have at your command, and leave it 
for a future edition, if such be called for, to make the work still more extensive and 
valuable. This is the way the thing strikes an outsider ; but perhaps you, who are 
behind the cnrtain, can see difficulties which others can not. » • * 

Permit me to refer to one serious inconvenience, not in the execution but in the ar- 
rangement of your figures. I mean the indiscriminate mixing, on the same plates, of 
insects of different families, so that the student wishing to identify a species by a ref- 
erence to the plates would not know to what part of the volume to turn. If he knew 
the name of the insect he can refer to it by means of the index ; but if he do not know 
it he will not know in what part of the book to look for it. This will be most incon- 
venient in the Lepidoptera where the figures are scattered over so many pages. This 
was done apparently to economize space, and we shall have to submit to the incon- 
venience for the sake of the many benefits which we shall be able to derive from the 
work. 

September 25, 1873, Dr. Le Baron writes again as follows : 

I have looked through your valuable compendium of Diptera, and have made such 
suggestions and alterations as appeared to me desirable, and which I trust will meet 
with your approbation. As it was impossible to examine the work thoroughly, 
within the time allowed me, and in the intervals of other duties, I have confined my 
examination mostly to that important portion of the work which lies between pages 
92 and 180 of the manuscript. The introductory part, as I understand from the pre- 
face, was compiled in a great measure from notes furnished by Baron Osten Sacken, 
and therefore needs no revision. Next follow the plates, which must be regarded as 
the special feature of the work. The figures are numerous, neat, pretty, and life-like, 
and I believe, in the main, correct. As many of them are copied from other authors, 
their accuracy will almost necessarily vary according to that of the respective au- 
thorities. Many of the figures are taken from Packard's Quide, and many of those 
figures were prepared originally for the American Naturalist. I do not know who was 
the draughtsman, nor how correct they generally are, as I have never examined them 
in detail. But one of them which I have had occasion to examine recently, namely, 
that of Hypoderma boviSy on page 404, and which you have copied in Plate VIII, 21, 
is little other than a caricature, as you will see by comparing it with the original, or 
with West wood's Figure 3, Plate XIX of Walker's British Diptera, or with your own 
original figure of the text and variety (VI, 37). * * * 

Aud again, October 15, 1873 : 

I have referred in several of my letters to the desirability of having a larger num- 
ber of copies of your work on Diptera struck off than you contemplated. The idea 
occurs to me that after 50 copies have been printed at yourown expense, an arrange- 
ment might be made with the Naturalists' Company to print 1,000 or more additional 
copies at their expense on shares, they to have a part, perhaps a half, arising from 
their sale. 
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I do not know bat that it is your intention to have the work stereotyped, so that 
you can have additional copies struck off hereafter ad Jibitum. If so, all right. But, 
as I have before said, I can not bear the idea of having all the preparatory labor ex- 
pended for so small a number of copies. Your work is of a popular and practical 
character. It cjives in a condensed form the greater part of what is known respecting 
the Diptera, with the additional advantage of being copiously illustrated by fig- 
ures. The leading idea and aim of the work is that of popular distribution. The 50 
copies will of course accomplish nothing of this. 

The manuscript was now sent to the publishers of the American Nat- 
uralist, in Salem^ for an estimate of the cost of printing. In December 
Mr. Glover learned that Baron Osten Sacken had returned to America, 
and at once wrote to him as one of his earliest friends in science, and 
one whose valuable assistance in his dipterological studies he always 
gratefully acknowledged, asking his advice in the matter. The follow- 
ing is an extract from his letter : 

I have just finished and sent to the printing establishment of Putnam & Co., to 
find out what would be the expense of printing, which, if you approve, I shall do at 
my own expense, and publish only 50 copies for gratuitous distribution to entomo- 
logical societies, agricultural colleges, etc. Now, mistrusting my own knowledge on 
the subject, I fear I may have made some errors, which, taken at the present time^ 
before printing is commenced, may readily be corrected, but which if suffered to ap- 
pear in print would only lead to future mistakes in nomenclature, etc. I would es- 
teem it a peraonal favor if you would look the work over and make any corrections 
you see fit, with your name attached, or without, as you wish. All I want is to get 
the work out as perfect as I can, and I am willing to bear the whole expense for the 
sake of diffusing knowledge to those who wish to learn, and have at present no fig- 
ures to go by. I sent the work to Dr. Le Baron and to Mr. Uhler, who have urged 
me to have the work published, and, not knowing that you would ever again visit 
America, I sent the work with all its imperfections on its head to Messrs. Putnam & 
Co., to put the work through as quickly as possible, as soon as they receive the man- 
uscript from you. 

The letter closes with apologies for troubling him, and with the re 
mark that " the work was commenced entirely at your suggestionP'^ The 
italics are Mr. Glover's. 

In a letter written the first week in January, 1874, he informs Baron 
Osten-Sacken that he has directed Putnam & Co. to forward the work 
and says : 

You will find in looking over it (the MS.) that I have enlarged my plan so as to il- 
lustrate as much of the subject as I could — ^from foreign specimens when I was unable 
to procure native. Shall print 250 copies, if you think it worth the trouble ; if not, 
50 copies are all that I shall distribute. 

Mr. Glover was hardly prepared for the reply to the above which was 
returned a few weeks later 5 and though it was received in the same 
kindly spirit with which it was written, it hurt him cruelly and very 
nearly caused him to abandon the idea of publication altogether. Baron 
Osten-Sacken told him frankly that the work was too unequal and too 
unfinished ; that entomology in the United States had made great prog- 
ress in the last twelve years 5 that the plan of publication which was 
suitable in 1862 would appear antiquated in 1874 ; and finally that such 
a publication would be open to criticism and financially a dead loss. 
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A few weeks later Osten-Sacken wrote a second letter, which is ap- 
pended : 

Cambridge, Mass., March 6, 1874. 
My Dear Glover : You probably know that I have bad some correspondence 
with Mr. Le Baron respecting your intended publication. I was very sorry to hear 
from him that you took my letters so much to heart and that you felt discouraged in 
consequence. The result of my correspondence with Mr. Le Baron was that we came 
to a perfect understanding as to the main points at issue. We both think that the pub- 
lication of your plates (with the scientific names appended), in the shape of one or 
two volumes, would be very acceptable to the public at large. The letter-press, if 
any, should consist, in my opinion, of the general introduction only to the orders and 
families, with references, at the end of each family, to the figures belonging to it. 
But if I were you I would publish the plates at once, without waiting for the letter- 
press, and give the latter at leisure afterwards. In other words, your work should be 
for the public at large and not for the few and for the learned societies. As such it 
will fill a want in the American literature. I even confess that on this point I have 
somewhat modified my opinion since my last letter, and as well named collections 
are a rarity your book will, to a certain extent, supply their place. Hut do not issue 
each order as a separate work, as the people do not know much about the division of 
orders yet, and as, issued in this form, the work assumes at once a learned appearance 
which it should not have. The title should bear the word /n^ecfo, and not Coleoptera^ 
Orthoptera, etc., which learned terms upon a title page act as a bugbear to the un- 
scientific. ' 

Believe me always, very truly, yours, 

R. Osten-Sacken. 

Under date April 10, 1874, Mr. Glover replied as follows : 
Should have acknowledged your letter immediately, but was confined to my bed 
for some days by an attack of bilious int-ermittent fever. When I read your first 
letter I felt so much discouraged that if I had had the manuscript in my possession I 
should have burned it with pleasure and forsworn entomology forever. Indeed I 
have scarcely opened the book again since it came back from Putnam's. I intended 
then to publish 50 copies for gratuitous distribution among entomologists and my 
personal friends, and had saved up the money to pay for its publication; but I was 
so much disgusted with my own work that I invested in another manner, and should 
I ever publish the plates with merely their names, as you suggest in your second let- 
ter, I shall have now to wait until I can save up money to do so. At present, how- 
ever, I intend to follow your advice and publish the plates as soon as I can with no 
text, excepting the names and a short introduction, but shall have to refer to your 
catalogue, as there is no other. I am busy revising and correcting namej, notes, and 
figures of my Orthoptera, and have etched from additional plates from Thomas's new 
species collected by Hayden and Wheeler. As soon as this is done I shall again com- 
mence with the Diptera and prepare the names for publication. Mr. Uhler is assist- 
ing me with the Hemiptera, and I intend to figure all the species I can procure dur- 
ing the coming summer. 

Eemembering the main facts of this circumstance, but not wishing to 
trust to memory in stating the matter, I have referred to Baron Osten 
Sacken, who kindly places such portions of the original correspondence 
before me as are important, together with an explanation, from which 
the following extracts are taken : 

I made the acquaintance of Mr. Glover while I lived in Washington as secretary of 
the legation of Russia. It was somewhere between 1856 and 1860 [Mr. Glover first 
met Baron Osten-Sacken in December, 1857. — C. R. D.]. At that time, except Le 
14162— Bull 18 i 
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Conte and Asa Pitch, there were hardly any working entomologists in the United 
States ; Harris had died a few years earlier. As early as these times Glover was pre- 
paring his copper-plates as a record of his collections and observations. 1 hoped he 
would issue a volume with plates representing the most common insects, which, at 
that time, would have been very useful in acquainting the public with the principal 
forms and in starting the subject. But years went by. I left Washington in 1862, 
and it was only in 1874 that Glover wrote me to ask for my opinion about the publi- 
cation of his work. ♦ * » However, I had occasion to ascertain afterwards that 
Glover had fully appreciated my frankness and my kind intention. I am glad that 
you have undertaken to write a memorial of this amiable and worthy man and sincere 
lover of nature. 

In consequence of the circumstances herein narrated, Mr. Glover 
modified largely his previous ideas regarding the publication of the 
Diptera. He decided upon a small edition of 50 copies, and chose for 
the volume the modest title " Manuscript l^otes from my Journal, or 
Illustrations of Insects," and, to carry out the idea more fully, had it 
printed by lithographic transfer upon stone from his own handwriting. 

Apropos of this lithographic fac-simile printing, a characteristic an- 
ecdote may be related. As may be inferred his printing bill was consid- 
erable. The process necessitated making, with his own hand, a careful 
copy of each page in transfer ink, and as the steps which followed 
were purely mechanical he argued that with press and appliances he 
could easily do the work himself. Making inquiry he learned of a small 
portable contrivance for the purpose, arranged with a cylindrical stone 
and which could be obtained at a comparatively low price — less than 
$100, I think. So the little printing establishment was purchased and 
set up in his oflftce in the Department. A very nice page of copy was 
prepared after everything had been arranged to his satisfaction, direc- 
tions were duly followed as to the transfer process, ink applied plenti- 
fully, and an impression taken. 

^he professor's face was a study as he took off this first sheet. Not 
half of the written words appeared on the page, the transferring of the 
copy not having taken from the stone. Then the printing ink had 
stuck to the stone in places where the space should have been left 
white, and altogether it was a very unsatisfactory beginning. Impres- 
sion after impression was taken with no better success ; and then it was 
decided that insufficient carehad been exercised in making the transfer of 
the original. The next point was to clean the stone. The directions indi- 
cated that the cylinder should be placed in a concave appliance, of a 
material resembling fire-brick, which accompanied the press, and the 
crank turned until the ink upon its surface had all been removed. Mr. 
Glover adjusted the stone, grasped the crank, and ground away until 
patience was very nearly exhausted, when he called in a colored mes- 
senger to help him finish the work. Other trials followed, during which 
the amateur printer lost all patience, and after keeping the contrivance 
a week or two he prevailed upon the agent to take it back at a large 
discount from the original cost and a i)rofessional lithographer was 
again employed to do his printing. 
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In 1876 he brought out the edition of Hemiptera previously referred 
to, which was uniform with that of the Diptera, and distributed the 50 
copies published to very nearly the same persons and institutions to 
which the former volumes had been sent. The lists of the recipients 
are preserved with the copies of the two works given to the National 
Museum. 

In all these years of publication he was adding to his plates, to the 
text of his Coleoptera, Lepidoptera, and Diptera, and began cominlations 
of similar material from original and outside sources in other orders, 
including the " Arachnidas, Crustacea and Annilida, Entozoa, Helmin- 
tha,'' etc. These later volumes, both "rough notes" and "prepared 
notes," are in the form of scrap-books, made from old public documents, 
octavo size, and are preserved in the National Museum.* But he gave 
up further publication, and now devoted a considerable portion of his 
time to the reproduction, by lithographic fac-simile, of the names to ac- 
company the entire series of plates. These slips of names were pre- 
pared and printed for every order excepting the Lepidoptera, includ- 
ing the work on cotton insects; and had his health remained unim- 
paired he would have finished the names for the set of Lepidoptera also. 

In 1878 he issued his last publication, if publication it can be called, 
an edition of 12 copies of his entire set of 273 platest with a type-printed 

"Id addition to his working set. of plates, formerly in five quarto volumes, and his 
p ublished works, complete, the material deposited in the National Mnseum (before 
the purchase of his plates was effected) was as follows: 

Manuscript notes upon the Coleoptera, Lepidoptera, and Diptera, with alphabetical 
list of plants or substances injured or destroyed, completed, and systematically ar- 
ranged (in quarto blank-books). 

Hymenoptera, notes, etc., similar to Coleoptera and Lepidoptera, but not completely 
arranged or systematized, *' September, 1862.'* 

The same, '^ rough notes" and various scraps pasted into old public documents. 

Orthoptera, ** prepared notes," in three volumes (old public documents). 

Hemiptera and Heteroptera, rough notes, three volumes (old public documents). 

Neuroptera " rough notes," one volume (old public document). 

Cotton insects, plates and clippings from Patent Office Agricultural Reports, and 
some notes. In a blank scrap-book. Arachnida, etc., and Entozoa, etc., as above, 
one volume each in old public documents. There is also one volume of original fig- 
ures, and the volume of the complete work, uncolored, which was presented to Pro- 
fessor Baird by the author, and a few other duplicates. 

Not having at hand the original list made by me when the transfer was effected, with 
Professor Baird's receipt, as the writer acted for Mr. Glover in the matter, the above 
list was made up while examining the manuscripts in Washington recently (October, 
1887). 

t The complete set of illustrations comprises 273 quarto plates with 6,179 figures, 
engraved on copper, covering the following subjects : 
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title-page, a few iutroductory pages of classification, and catalogues of 
species with references aceompauyitig each order. The slips of names 
(save the Lepidoptera) were pasted upon each plate just under the fig- 
ures, the page being of quarto size. Of these 12 copies, which were of 
course uncolored, 5 were sent to Europe, and 5 distributed here. Two 
other copies were sold with his library afterwards. Several copies, in 
the hands of individuals or institutions, were later on ordered to be 
colored, the writer having had the work done from Mr. Glover's origi- 
nals, by a competent colorist. A list of institutions and individuals to 
whom these sets were sent was made by me at the time of the distribu- 
tion, but can not now be produced. One other formal publication, is- 
sued in 1877, should be mentioned. I refer to the compilation of refer- 
ences to the insects treated in his own and other reports, issued by the 
United States Department of Agriculture and by the Patent Oflftce, to 
date of publication. It contains also a list of animal and vegetable 
substances injured or destroyed by the insects referred to, the entire 
volume making 103 pages, printed from stone, upon one side of the 
sheet, in fac-simile, uniform with his other publications. A few sets of 
his cotton plates were also distributed, bound up with a type-printed 
title-page and cover. 

While upon the history of Mr. Glover's undertaking, it should be 
stated that among several plans looking toward the ultimate disposition 
of the work, in the event of its not being published prior to the author's 
death, there were two plans, at least, entertained by him in the latter 
part of the centennial year, in which the United States Government 
was wholly ignored. The first of these, which considered leaving the 
work to some institution in England, with means to publish it, was 
hardly seriously contemplated ; for being a work upon American insects 
exclusively, it was not thought at all likely that it would claim the same 
interest in England as in America. The other plan did receive consid- 
eration to the extent of an inquiry of the authorities of Johns Hopkins 
University, in Baltimore, as to the acceptance of a trust fund to be left 
for the purpose of promoting the study of entomology. In response to 
this inquiry Mr. Glover learned that the consent of the trustees could 
be obtained by President Gilman to the acceptance of a given sum, to 
be known as the Glover fund, the donor to specify the manner in which 
he preferred the income to be spent, as follows : Either in promoting 
investigation, in publishing plates and texts, or in the delivery of lec- 
tures. But the plan was never consummated. 

At last came his sudden and prostrating illness, in ttfe spring of 1878, 
and he retired from active labor of any kind. 

Regarding the sale of his plates — in January, 1879, during the third 
session of the Forty-fifth Congress, Mr. Glover first memorialized that 
body, proposing to transfer to the Government theentire series, together 
with the text of his entomological work. A special bill providing for 
the transfer was not introduced, but the memorial was referred to the 
Senate Committee on Agriculture. Professor Baird took great interest 
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in the matter, personally appearing before the committee to explain the 
natare, value, and importance of the work, as well as the fact that the skill- 
ful ejigravings of the copper plates themselves were the work of the pro- 
fessor's own hand, and had involved most unremitting labor for a period 
of over twenty years. The committee showed little interest in the sub- 
ject, however, notwithstanding that the memorial was accoiqpanied by 
another recommending the purchase of the work, and signed by the 
prominent entomologists of the country, among whom were the United 
States entomologist, professors of Yale, flarvanl, and other colleges, 
and members of leading scientific societies. During the first session of 
the succeeding Congress the matter was again brought to the attention 
of the Committee on Agriculture, and a letter addressed to Professor 
Baird from the chief engraver of the Bureau of Engraving and Print- 
ing was submitted. In this letter it was stated that any skilled en- 
graver would charge $100 for each of these plates, and if they were 
engraved by a scientist they were worth more. Senator Davis, of West 
Virginia, chairman of the committee, suggested that the committee 
would recommend the purchase at a cost of $7,500 ; but the committee 
took no formal action. This was a great disappointment to Professor 
Glover, who was now anxious that the work should be purchased by 
the Government, even at a nominal valuation. At the next session the 
matter was brought to the attention of the House Committee on Agri- 
culture, and the sum of $7,500 for the purchaseof the work was included 
in the sundry civil appropriation bill, and finally passed both houses. 
Professor Riley using his influence towards its final passage. The 
money became available soon after, and was paid to Professor Glover 
early in April ensuing the 4th of March upon which Congress adjourned ; 
but by this time he had become quite infirm. The result was very grati- 
fying to him, though he died in September following. 

No formal transfer of the plates was necessary after the purchase, as 
they were already in the custody of the National Museum, having been 
deposited there by the writer after consultation with Professor Baird 
at the time when Mr. Glover was first stricken and unable to act for 
himself. 

As to the value of his work, it gave Mr. Glover great pleasure while 
living to know that it was appreciated by the late Professor Agassiz 
and leading scientific men of liis day. Speaking of the " collections of 
drawings,'' Professor Agassiz attests '' their excellence and great im- 
portance, both in a scientific and economical point of view,'' and con- 
sidered "the publication of his observations, and of the delineations of 
insects injurious to vegetation as most desirable, and likely to be in 
the highest degree creditable to the United States Government." Dur- 
ing the savant's last visit to Washington, while calling upon Prof. John 
W. Hoyt to talk of the proposed national university, his opinion was 
asked as to the sort of work that Professor Glover was doing. Agassiz's 
reply was: "Magnificent! His services are extremely valuable, and 
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should he ever have occasion to leave the Department he can have a 
place in the Museum of Comparative Zoology on his own terms." 

Many extracts from the letters of entomologists might be here given, 
showing the estimation in which the work was held, for Mr. Glover had 
many friends in the scientific world who knew him only by his labors 
in this, his chosen field. But one extract will be quoted, however, from 
a letter written to me by Mr. William H. Edwards, when it was first 
suggested that the Government should purchase Mr. Glover's plates : 

Dear Sir : I am very glad to hear that an eflfort is makiDg to secure for the coun- 
try Professor Glover's copper plates of the insects of tlie United States and his manu- 
script relating thereto. These materials are invaluable to us, and should Professor 
Glover dispose of them in England or elsewhere the loss could never be made good. 
Being an enthusiastic entomologist, as well as artist, these plates have been to him a 
labor of love, and he has given to them the better part of a life- time, and executes 
them with the greatest fidelity. His work on the cotton insects is~ beyond ah praise. 
I know of nothing comparable to it on the range of entomological illustrated litera- 
ture, and the plates of this work and notes belonging to them are worth, in my opin- 
ion, to the country the full sum that Professor Glover requires for the entire lot of 
plates and manuscript. 

In giving my own estimate of this work I must regard it from the 
standpoint of view that will show the intention of its author. He 
never proposed to put it forth as a technical work, or as a learned con- 
tribution to science, for the instruction or better information of special- 
ists, advanced students, or entomological investigators already possess- 
ing large libraries and collections, but he did propose to make it, when 
fully completedj a work of reference for all orders of insects in the popu- 
lar sense of the term, for all who might be seeking general information 
upon subjects relating to j^merican entomology. Iji his conception of 
the work, as in that of his museum plan, but one idea was aimed at — 
utility. It was a favorite word with Professor Glover, and whether his 
original intention was a work of 80 plates or 300, or the text of 100 or 
1,000 pages, his only thought was to make it so simple and so useful 
that a farmer with no appreciation of entomological science could con- 
sult it as he would a dictionary, and learn something of the subject 
upon which he desired to inform himself. It was to be, in short, an 
illustrated encyclopedia of economic entomology, and if it had been fin- 
ished and published in accordance with the author's design, there would 
be nothing now in entomological literature like it. It certainly would 
be wrong to judge it by his gratuitous publications. And no one, after 
fully understanding the scope and design of the work, and examining 
the great mass of material which represents the labor of twenty years 
of Mr. Glover's active life, will deny either its utility or its value for 
the purpose for which it was intended. 

Supposing the work had been published in its entirety, and dis- 
tributed in the manner Mr. Glover proposed it should be, among agri 
cultural societies, to town libraries, etc. : A farmer of average intelli- 
gence, we will say, comes, with an unknown insect in hand, to consult 
it. It would require very slight entomological knowledge to enable 
him to refer to the list of food plants to learn how many and what in- 
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sects lived upon the particular farm crop (or plant) which had been in- 
jured. This information obtained, with no knowledge whatever of 
classification, he woald be able, by means of the plates, to find the cul- 
prit in a very little time, even if the figures were not sufficiently accu- 
rate for the determination of fine specific differences. Having learned 
the species, or even an allied species, reference from plate to text would 
put him in possession of the main facts in the history of the Insect, time 
of appearance of different stages of the pest, and when and how to com- 
bat it. And if the Information given was not sufficient he could make 
use of the references to other works there quoted. 

This is, briefly, the manner in which the work was intended to be 
used, and, as it contains over 6,000 figures of insects more or less in- 
jurious (or beneficial) to American agriculture, I may repeat that noth- 
ing like it has ever before been attempted, and that its completion and 
publication would have served to vastly popularize the science of ento- 
mology in the United States. But while its production is a marvel of 
patience, persistence, and self-sacrificing industry, in the twenty years 
its author was engaged upon it, he might have so systematized the work 
of its production — calling others to his assistance to relieve himself of 
the mere drudgery — and so have organized the plan of publication that 
it would have been completed and placed in every large library of the 
land while he was yet entomologist of the Department of Agriculture. 

The point has been made that some of Mr. Glover's figures are not 
altogether accurate, if not in some instances badly drawn. The criti- 
cism is sometimes a just one, although in their entirety the drawings 
will bear favorable comparison with similar entomological illustrations 
of the times. One point must be admitted, that the earlier plates are 
much better than the later ones, as will readily be seen by careful com- 
parison. That this is due to two causes there can be little doubt: Some- 
what impaired, or gradually failing eyesight in the first place (the more 
positive cause), and less care in the second place, through impatience 
to keep up with incoming material. The completion of two plates a 
month, *'out of office hours,'' and in the hours of daylight, with all the 
work of making the drawings before undertaking tne engraving, and 
coloring six or eight sets of the proofs afterwards, should be regarded as 
expeditious work for a man sixty years of age. Mr. Glover himself re- 
gretted having made certain of the plates (early ones in the Lepidoptera), 
chiefly taken from Smith and Abbott's Insects of Georgia, and from a 
few later works. Some of the far western Orthoptera, too, which were 
figured from alcoholic specimens, and colored from descriptions, or 
from other figures, and sometimes from notes made by the collector, are 
not wholly satisfactory, although readily recognizable by those who 
have seen the insects in life. Fault has likewise been found with his 
smaller figures, many of which should have been enlarged to show 
specific differences in a marked degree, natural size being indicated in 
the usual manner or by a second figure. All very minute species were 
properly enlarged, and are, therefore, more valuable. 
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For purposes of ordi nary iden tification in a general work of reference, as 
this was intended to be, little fault need be found with the major portion of 
the series. Of course this presupposes that the plates were to be colored, 
as it was not the author's idea to issue them in any other way In fact the 
very manner of engraving the figures shows this to be the case. In the 
plates that were published by him, only half the editions were sent out 
uncolored, and this only because of the great expense attending coloring 
so many sets by hand — the distribution being entirely gratuitous. 

In these days of cheapened processes for multiplied color reproduction 
this matter is a serious obstacle in the way of future publication of Mr. 
Glover's plates by the Government. Even if an edition of the plates 
should be issued, without the text they do not tell the whole story, 
and the text is not finished ; and in several orders the material is hardly 
systematized or arranged. The plates, if publishjsd alone, with only 
the names, would possess a certain value even if not colored, and it 
would be better to publish in this manner than not at all. Regarding 
the question of coloring, if sets of the entire series were distributed 
gratuitously by the Government, the recipients could well afford to have 
them colored afterwards at their own expense from the original set. 
Through combinations of a number of persons, so that a large contract 
could be given out, the work could be done possibly at $35 to $40 per 
set, which would be cheap for such a complete series of illustrations. 

In regard to the published volumes which bear Mr. Glover's name, 
these are valuable from their very scarcity, and from the fact that they 
are all he has given us in published form, save the reports which have 
appeared from time to time in Government publications. As works 
giving a certain amount of information on two or three somewhat neg- 
lected orders of insects they are useful ; but from the stand-point of 
scientific worth they are more valuable as series of named plates than 
as scientific publications — the often fragmentary and incomplete text 
giving little hint of the author's years of observation and study in the 
field and vivarium. 

As for the name and fame of the author, a published work compris- 
ing an entire set of the plates alone is a sufficient monument to his un- 
tiring industry, indomitable perseverance and skill, and to his faithful 
labors through a period of twenty -five years for the advancement of 
American entomological science. He wished to do more, but through 
tbe limit set upon human endurance and existence he fell just a little 
short of carrying out his great purpose. He did not strive for fame 
through any contributions to the vast store-house of technical knowl- 
edge, or the dry-dust records of closet investigation that he might have 
made, nor did he ever wish to be considered an authority. But he early 
realized the difficulties which beset the way of the student of nature, 
and that other student of practical rural economy, in obtaining a knowl- 
edge of the insect forms about them, at a time when there were few 
books and fewer named collections, and set to work to remedy the matter 
as far as he was able. 
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THE GLOVER MUSEUM. 



As has been stated in the biographical sketch of Mr. Olover's life, 
the maseam scheme was contemplated many years before it was realized. 
Indeed its first inception dates back prior to 1850, before be had left his 
home on the Hudson. Regarding his collection of fruit models he 
writes in 1866: . > 

The design is to obtain from each State samples of the various fraits which have 
been tried and proved ; to have them modeled here, retaining one copy to be added 
to the national collection, and retarniug duplicates (and matrices), correctly named, 
to each agricultural society. 

Fifteen years before this, in 1851, he made the proposition to the 
Massachusetts Horticultural Society to do this same thing, and some 
specimens were furnished, made from fruits sent to Mr. Glover by mem- 
bers of the society. Allusions to " the specimens for the New York 
State Society," in a letter written at this period, also shows that the 
idea was a very old one with its author. And all these early attempts 
at exhibition tended directly towards the museum idea. 

The first attempt to fully carry out the scheme was made in 1854, in 
the single room which at that time constituted the Patent OflSce Bureau 
of Agriculture; the fruit models being the chief display. At this 
period they were his private property, though a year or two Jater the 
proposition was made to dispose of them to the Government for $10,000. 
The precise facts regarding early legislation on the subject can not be 
given. But in 1858 we learn that Mr. Glover had seen a number of gen- 
tlemen, whom he names ; that '^ everything appears favorable ; '' and 
"that the bill'' will be put on "as an amendment Then we learn 
of his showing the fruits to members of Congress, whoapproved of the 
idea, and promised to vote for the purchase. Meanwhile he leaves 
Washington for the field, and while pushing his investigations he 
learns that the bill has been defeated by "Letcher and Marshall,'' of 
Virginia. This characteristic entry follows : " Will remember them for 
it. Intend to resign in the fall, and offer to South Carolina or Mary- 
land." Asa matter of history the bill was passed, though Mr. Glover 
did not receive the money, through " misappropriation of funds." In 
1867, however, the purchase was consummated, the sum of $10,000 be- 
ing appropriated for the purpose, Hon. J. W. Stokes, then acting 
Commissioner of Agriculture, having been instrumental in effecting its 

passage. 
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To go bauk again to the year 1856, he makes statements on the sub- 
ject, in a letter to his cousin, which throws interesting light on the 
museum scheme. He says : 

I ask $10,000 for the whole, with the proviso that I work six years to finish the 
grand undertaking of modeling all the fruits, esculent roots, etc., of the United 
States, and label them with the name, synonym, habit, soil, etc., so as to form the 
nucleus of a grand National Agricultural Museum. How do you like the plan t 

The difference to Mr. Glover between selling his fruits in 1856 and in 
1867 was, that before the war he would have received this money in 
gold, whereas he received it in a " depreciated currency ;'' and, in ad- 
dition to the fruit models, gave a collection of 600 specimens of birds, 
which he had subsequently prepared and brought together, at consider- 
able expense of money and time, while at the Maryland Agricultural 
College. Even while connected with this institution, his labors, still 
in the line of the practical and utilitarian, were directed towards the 
acquirement of a collection. Mr. Glover was a skillful taxidermist, 
and was a capital shot, notwithstanding the peculiarity of his eye-sight ; 
and as he tramped over the adjacent country, canegun in hand, using 
it also as a walking-stick, he doubtless appeared more as a rural gen- 
tleman than the enthusiastic naturalist that he was. 

In August, 1864, the new museum was founded in the rooms of the 
recently established Department of Agriculture. At this time ^jhe 
models (some 3,000 in number) and the collection of birds above men- 
tioned constituted the major portion of the cabinet. This was soon 
augmented by donations, solicited or otherwise, or by occasional pur- 
chases, and a mass of material was very soon gotten together repre- 
senting, in one way or another, nearly every portion of the country. In- 
sects, birds, plants, and botanical specimens, cereal products, fibers, and 
the products of industrial art and manufacture were all included in the 
collections, and the museum was fairly established. From this time for- 
ward, up to and including the centennial year, its growth was steady 
and rapid. 

Eegarding the plan or scheme of arrangement, which was most com- 
plete in detail, it is not necessary to go into particulars here, as it is 
fully described on page 27 of the Annual Eeport of the Department of 
Agriculture for the year 1866. 

Briefly, the museum was to be embraced in three divisions — a general, 
State, and economic. The first he was to illustrate by complete series 
of specimens of each of the various agricultural products from the seed, 
through all stages of growth and after preparation for human use, up 
to the highest range of manufacture. In the State division would be 
shown the classified products of each State and Territory, including 
minerals, soils, vegetable products, and manufactures; while in the eco- 
nomic division would be displayed the commercial products of the vege- 
table kingdom from every portion of the world. It was a grand scheme, 
but too immense to be fully carried out in the cramped quarters assigned 
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to it, and in tbe days of ridicalously small appropriations. And here 
pardon a digressiou. In one of tbe biographical sketches of tbe mau^ 
wbicb appeared at tbe time of bis death, it is said that ^^ daring his en- 
tire service be never asked for special appropriations for the pursuit of 
investigations in any particular interest." This is true, but while be 
never *' asked" for appropriations — t. c, by persistent personal labor 
witb committeemen — he never lost the opportunity to explain to Con- 
gressmen or other visitors of influence tbe benefits to be derived by 
American agriculture in the establisbment of such a museum in Wash- 
ington ; and be always closed with a tersely-put statement as to tbe 
ridiculously small sums of money tbat were available from the annual 
appropriations witb wbicb to carry on the work. And upon one occa- 
sion, some years after tbe establishment of tbe museum, he made such 
an impression upon an enthusiastic committeeman who was visiting the 
collections tbat the sum of $3,000 was sbortly afterward appropriated 
for tbe museum, to be spent under Mr. Glover's special direction. It 
nearly took his breatb away, and, as his assistant, I well remember how 
hard it was to get him to use all of tbe money, as any unexpended bal- 
ance at the end of tbe fiscal year would be turned back in the Treasury, 
tbe reluctant purchase of a microscope nearly using up tbe amount re- 
maining on band tbe last of June. 

It was natural for him to ta,lk the museum scheme to all who would 
listen. He believed in bis plan, thought over it, worked for its perfec- 
tion, confidently believing in its ultimately attaining the fullest realiza- 
tion of success. The two rooms in the Patent Office were soon filled to 
overflowing ; and when the designs were being made for tbe new build- 
ing to be erected for tbe Department of Agriculture an exhibition ball, 
50 by 100 feet in dimension, was contemplated, which it was thought 
would be ample for tbe purpose. This was occupied in the fall of 1868, 
twelve walnut cases having been provided for tbe reception ot tbe va 
rious collections at that time brought together. But even in the new hall 
the " plan " was hardly fulfilled in the arrangement. The " State divi- 
sion" was represented by a single case of California products, the other 
two divisions not being distinctively indicated, the entire museum being 
at tbe same time '* general " and ^' economic," as its specific collections 
were as yet small and very incomplete. 

As a man of deep originality and thought may make a wonderful dis- 
covery or produce a valuable invention, and yet find himself lackingin 
that worldly knowledge which would enable him to apply it with the 
least difficulty to the uses of every-day life, so it was to a certain degree 
with Mr. Glover in relation to his admirable museum scheme. Stronger 
as an originator, or an investigator, than as an organizer^ he lacked in 
a measure executive ability. He wasable to outline and perfect a splen- 
did system, but unable to carry it out save as he might do so through 
the untiring labor of his own hands. This was the one drawback in the 
preparation of his great work on entomology ; and it showed itself in the 
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building up of his museum in a marked degree after it had reached a 
certain point in its growth. The fact may be stated that in carrying 
out the museum scheme it was not developed beyond this certain point, 
and the suggestion is offered that the theory of its arrangement may 
have interested him more than the thing itself; for, with his devotion 
to his work on entomology, which was an all absorbing interest at this 
period, he could not have given his time and thought to both. It was 
the illtistration of the conception of the plan, and not the museum as a 
whole, that was almost daily presented to its visitors. 

For example : The California case was always inspected to illustrate 
the State division and the arrangement of its minerals, its vegetable 
products, and its manufactures explained. Turning to the collections of 
fruit in other cases near, the model of the Baldwin apple was invaria- 
bly exhibited, showing its manner of growth in various sections of the 
country, thus demonstrating the localities where special fruits thrived 
best. Stepping to another case, the bluebird was always pointed out, 
with the distinctive mark upon its perch showing that it was a friend 
and not a foe to the farmer ; and a little box of insect remains from its 
stomach, by its side, furnished the proof of his statement. Flaxseed in 
variety was shown in another case, illustrating the " general " museum, 
together with the fiber in various stages of growth and manipulation to 
the most delicate linen fabrics, and in the same manner the seed, oil, 
and oil cake. 

The scheme was most complete and admirable, reflecting the great- 
est credit upon its originator, and if carried out would have made it 
one of the grandest economic museums in the world. But it would have 
necessitated a building larger than the entire Department of Agricult- 
ure, and the outlay of many thousands of dollars, with the one draw- 
back that in its State division there would have been endless repeti- 
tion of the same thing, unless somewhat modified. Mr. Glover appre- 
ciated this fully, and there was never an attempt, beyond the points of 
illustration noted, to make it other than an economic museum of agri- 
culture on the simplest possible basis of display. These statements are 
made to explain in a measure why so valuable and utilitarian a scheme 
of arrangement was never fully completed. 

As an economic museum or "object library'' the collections increased, 
at first slowly, then rapidly, so rapidly in fact that it was diflScult to 
supply case-room as fast as the specimens came in. It literally out- 
grew the long entertained plan of arrangement, and as Mr. Glover be- 
came more and more absorbed in his entomological work he finally 
threw the greater part of the responsibility of the museum from off his 
shoulders altogther, his assistants having charge of and carrying on 
the work in its several branches, while he assumed merely nominal 
control. By this time the collection of fruit models had been greatly 
augmented by Prof. William H. Seaman, who had charge of this branch, 
as well as the microscopic work of the Division, a large series of the 
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priucipal vegetables also haviug beea added; while a regularly ap- 
pointed taxidermist, Mrs. Teresa Drexler, made considerable additions 
to the collections of birds and poultry. Miss Caroline G. Moulton was 
museum attendant. 

Then the preparations for the Centennial Exhibition of 1876 were in- 
augurated, the supervision of the work of getting up the museum ex- 
hibit devolving upon tbe assistant entomologist,* who, co-operating af- 
terwards with Professor Baird, was enabled to almost double the col- 
lections of the department from foreign exhibits, necessitating the erec- 
tion of a gallery on each side of the museum hall. 

Mr. Glover had by this time so far lost interest in the museum, being 
now wholly absorbed in his entomological work and its publication, 
that when the acquisition of this great mass of material necessitated a 
better classification and arrangement of the museum display the for- 
mulation of a new plan of arrangement was left entirely to the writer. 
The classification which was then devised is published at the end of 
the entomologist's report in the annual volume for 1877, pages 118 to 
148,t in a special report made to Mr. Glover. 

It may be stated that the scheme of arrangement set forth in this 
published classification was closely followed in the reorganization which 
shortly followed. 

The museum was now (1877) at the zenith of its importance and use- 
fulness, and shortly after its decline began. The first calamity which 
occurred to it was the loss of many of its large and valuable collections 
gathered at the Centennial, which, for want of a few hundred dollars 
worth of display bottles and other material suitable for their exhibition, 
asked for and repeatedly refused, remained stored in the garret above 
the museum hall. Through the officiousness of the property clerk of 
the department, appointed by Commissioner Le Due, or by the Com- 
missioner's order, this mass of material was either sold to a junk dealer 
or thrown on a rubbish heap, according to its market value at '^junk" 
prices, and thousands of dollars' worth of valuable museum material 
wastM and destroyed. Then followed Mr. Glover's retirement from 
active duty, and as the assistant entomologist shortly after resigned, 
and other changes had occurred in the museum corps, the museum was 
practically left w ithout care, as no regular curator was appointed for 
several years. Dr. Vasey was given nominal charge for a time, but his 
own duties as botanist were sufficient to occupy his whole attention. 

The remainder of the story is briefly told. A wooden exhibition build- 
ing had been erected in one corner of the department grounds for the dis- 
play of railroad exhibits and other similar exposition displays. More 

*See Agricultural Report for 1876, p. 17. 

t The entomologist reluctantly incorporated this museum report and classification 
into his own report, signing his name to the two documents in one to avoid runniog 
counter to the whims and absurd prejudices of the gentleman who was then Com- 
missioner of Agriculture. This statemeat is made la simple justice to the author of 
the report. 
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office rooms were needed in the department building than its cramped 
quarters afforded, and in time the space in the splendid museum hall was 
encroached upon. The collections thus displaced were removed to the 
exposition building referred to above, though some, as the fibers and 
birds and a few of the more valuable economic collections, were trans- 
ferred to the National Museum, where they are carefully preserved, 
though as yet not placed on exhibition. As to the remaining portion 
of the ^'Glover Museum,'' it is pretty nearly as is was left ten years ago, 
save that many of the collections of specimens have suffered from want 
of care and attention, and that the museum hall is now given over to 
other uses, for the specimens, those that were worth further preserva- 
tioQ, were transferred to the exhibition building mentioned during the 
winter just passed. 

To conclude: The scheme of the museum, as contemplated by Mr. 
Glover, was original and unique, however some of its special features 
may have been suggested by European museums, and it is to be regretted 
that it could not have been perpetuated and preserved in the original 
space expressly designed for its accommodation, and where its founder 
and father labored for its establishment and watched so long its growth 
and development. 

And what more remains to be said ? The influence of such a man as 
Mr. Glover is shown to have been has made itself felt, though the ul- 
timate outcome of his schemes for the diffusion of knowledge among 
his fellow men did not reach the perfect realization that he had dreamed. 
" I confess I have no idea how one man had the power alone to accom- 
plish so much work in such a superior manner," Prof. Hagen once 
wrote of him. He could not have accomplished more, for he did that 
which his hands found to do with all his might while his strength 
lasted, and then he rested from his labors. 
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Mr. Glover's entomological writings are confined almost exclusively to 
his reports published in theAnnuals of the Patent Office, and the United 
States Department of Agriculture, and the few published works which 
bear his name. His earliest writings, as far as I have been able to discover, 
date back to the fall of 1853, and, with one exception, relate to pomo- 
logical subjects rather than to entomology. He wrote occasionally for 
the Fishkill Standard, usually in a satirical vein, holding up to ridi- 
cule some local abuse, though not, as far as I know, upon entomological 
subjects. It is also surmised that he wrote a series of articles for The 
States, published in Washington before the war, in which the short- 
comings of a public official were pointedly reviewed. If there were 
scientific articles written at this period of his life other than his Patent 
Office reports, with a single exception, I do not know of them, and his 
personal scrap-book does not reveal them. It is a known fact that he 
could not be induced to contribute to current literature duriug the pe- 
riod of his labors in the Department of Agriculture, though he was fre- 
quently urged to do so.* 

Throwing out, therefore, all titles which are known to represent mere 
republications from his reports, the record is reduced to the following 
titles, which, as far as I have been able to learn, are the published arti- 
cles, works, or writings of Townend Glover. 

1. " Popular PaUacies." American Agriculturist, November 9,1853. Signed "G." 

A short article on the many impracticable insect remedies which go the rounds of the 
agricoltnral press, year after year, anproven and unchallenged. 

Note. — ^At the same period, and in the same jour- 
nal, the following general articles were published over 
the same initial: Planting Shade Trees along High- 
ways and Eailroads, Nov. 23, 1853 ; Pomological Dream, 
!N'ov. 30, 1853 ; and Pomological Realities (on pear cult- 
ure), Dec. 23, 1853. 

2. Insects Injurious and Beneficial to Agriculture. Report of the Commissioner 

of Patents for 1854. Agriculture, p. 59-:89. lUust. by six plates engraved on 
stone by the author. 

A paper on insects injurious to the cotton plant, wheat, and the grape-vine ; and on the 
plum ourculo, codling-moth, and peach-borer, closing with a short account of some of 
the common species of beneficial insects. 

* I find in one of his scrap-books a lengthy communication, clipped from some 
newspaper unknown to me, which must have been a published oflBcial reply to some 
correspondent of the Department. It is omitted from the bibliography.— C. R. D. 
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3. Report on Insects. Report of the Commissioner of Patents for 1855. Agricult- 

ure, p. ti4-119. With 48 wood-cut illustrations, from drawings by the author. 

A report on insects freqaenting the cotton plant ; insects upon the stalk, leaf, terminal 

shoots, flower, boll, and rotted bolls ; insects fonnd in the cotton delds not injarious to 

the crop, and insects beneficial to cotton. Also contains a report on insects injurious 

and beneficial to the orange tree— the orange scale. 

4. Paper upon Entomology. Read before the meeting of the United States Agricult- 

ural Society. Dated Jan. 11,1856. National Intelligencer. Date of publica- 
tion cannot be given. (Republished in Fishkill Standard.) 

5. On Destroying Injurious Insects. American Agriculturist, Oct., 1856. Vol. 15> 

p. 304. 

6. Reports on Orange and Cotton Insects. Report of the Commissioner of Patents 

for 1858. Agriculture, p. 256-272. 

Beport on ins acts frequenting the orange trees of Florida, including remarks on the orange 
tree by D. J. B. (Browne). Also contains report on insects injurious to the cotton 
plant in Florida. Kotes on cut-worms and the cotton-stainer. 

7. The Hang-Worm. Reportof the Commissioner of Patents for 1859. Agriculture. 

p. 551-554. 1 Figure. 

An answer to a correspondent of the U. S. Patent Office, giving the history of " Oiketicus,'* 
(ThyridopteryxephemerotformU). 

8. Report of the Entomologist. Annual Report of the (U. S.) Commissioner of Ag- 

riculture for 1863. p. 561-579. 

Contains notice of the establishment of the Agricnltural Museum, and article on the habits 
of the principal species of Coleoptera ii\jurious to agriculture. 

9. Report of the Entomologist. Annual Report of the (U. S.) Commissioner of 

Agriculture for 1864. p. 540-564. 

A short report on the Museum, followed by a description of the habits of principal in- 
jurious species of Orthoptera, Neuroptera, Hymenoptera, Lepidoptera, Heteroptora, 
Homoptera, and Diptera. 

10. Report ot the Entomologist. Annual Report of the (U. S.) Commissioner of 

Agriculture for 1865. p. 33-45. ^ 

A report on the progress of the Museum, followed by a brief synopsis of habits of birds 
examined and placed in the Department since the last report. 

11. Entomological Exhibition in Paris. Annual Report of the Commissioner of 

Agriculture for 1865. p. 88-102. 

Treats of entomology on page^ 88-94, 101-102 ; the rest is on agricultaral museums, botan- 
ical gardens, the gardens of acclimation in Paris, and the collection of the Zoological 
Society of London. Habits of European injurious insects compared with those of re- 
lated American insects; habits of European beneficial insects; silk culture noticed; 
grand gold medal awarded to Glover for his work on entomology. 

12. Report of the Entomologist. Annual Report of the (U. S.) Commissioner of 

Agriculture for 1866. p. 27-45. 

I. Contains brief statements regarding the insects which have been reported on by the 
division for the year. II. Contains an economic paper on insects and their usea^ 
chiefly relating to the products of insects, as honey, wax, cochineal, etc. 

13. Injurious to Cotton Plants. Monthly Reports (U. S.) Department of Agricult- 

ure for 1866. 

A series of articles on the most iii^urions of the cotton insects, as follows (illustrated) : 
No. 1. June. p. 239-241. 
No. 2. July. p. 282-285. 
No. 3. Sept. p. 831-335. 
No. 4. Oct. p. 377-378. 
No. 5. Nov. and Dec. p. 421-424. 

14. The same. In Monthly Report for 1867. No. 6 of the series, January, 1867, 

p. 21-23. 
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15. Report of the Entomologiat. Annaal Report of the (U. S.) Commiflsioner of 

Agrionlture for 1867. (p. 58-76.) 16 illustrations. 

A report on tbe insects most ii^Jarioas to agriooltore during the year, that had been re. 
ceived by tbe Entomological Diyision. 

16. The Potato Beetle. Monthly Report Department of Agricaltare for January, 

1868. p. 22. 

y 17* The Food and Habits of Beetles. Annual Report of the ( U. S. ) Commissioner 
of Agriculture for 1868. p. 78-117; and 114 outline illustrations. 

Part I. An article on tbe food and habits of the more common species of Ckileoptera. Part 
II. An alphabetical list of the principal animal and vegetable substances either fre- 
qnented or iignred by beetles, with the names of the beetles flreqnentiug them. 

18. Heport of the Entomologist. Report of the (U. S.) Commissioner of Agricult- 

ure for 1869. p. 60-64. 

A very brief report, relating entirely to the Mnseum of the Department. 

19. Report of the Entomologist and Curator of the Mnseum. Annual Report of 

the (U. S.) Commissioner of Agriculture for 1870. p. 65-91. 59 illust. 

A record of the work of the Entomologist Division for the year, incladlng new fetcts relat- 
ing to ipjnrioos insects fh>m other sources. 

20. Entomological Record. Monthly report of the Department of Agriculture fur 

1871. p. 332-335. 

Notes on the Colorado beetle, the chinch-bng, ravages of grasshoppers, thrips,etc. — [These 
notes, together with the records published in ensuing monthly reports for several years, 
were for the most part embodied in the annual reports of the Department, prepared at 
the time of or after their publication in this form. 

21. On the O-rape-Vine Hopper. Monthly Report for October, 1871. p. 403. 

22. Entomological Record. Monthly Report for November and December, 1871. 

p. 477, 

On twig-girdlers, strawberry insects, etc 

23. Report of the EntomologiBt and Curator of the Museum. Annual Report of 

the (U. S.) Commissioner of Agriculttire for 1871. p. 69-98. 23 illust. 
A record of the principal insects reported on by the Department daring the year. 

24. Destructive Grasshoppers in California. Monthly Report of the Department 

of Agriculture for January, 1872. p. 22. 

25. The Utah Cricket. Monthly Report, February, 1872. p. 74. 

26. The Cabbage Moth. Idem. March and April, 1872. p. 137. 

27. A NeTv Grasshopper. Idem. May and June, 1872. p. 215. 

28. Entomological Record. Idem. July, 1872. p. 304-307. 

29. Entomological Record. Idem. August and September, 1872. p. 366-369. 

On peach-tree insects, and misc. insect injuries. 

30. Entomological Record. Idem. October, 1872. p. 438-439. 

On the army or " snake-worm " insect injuries. 

31. Entomological Record. Idem. November and December, 1872. p. 497-499. 

On a large grasshopper and insect injories. 

32. Report of the Entomologist and Curator of the Museum. Annual Report 

Commissioner of Agriculture for 1872. p. 112 138. 26 illustrations. 

I. Eeport on the entomological work of the division for the year, with brief history and 
habits of the insects recorded. II. A paper entitled "Notes oe ihe Diptera,with the 
principal remedies in use for iujnriuus insects in this order." 

14162— BuU 18 5 
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33. niustratioiis | of | Notili American Entoino.ogy. | (United States and Can- 

ada) — by Towneud Glover, Washington, D. C. | Orthoptera. | Washington, 
D. C. I 1872. Large quarto; text, 11 pp. 13 plates with names. 

This work, the only one printed from type, contains : An introdaction, arranj^eraent o£ ■ 
families, notes ou fond and habits of orthoptera, parasites, list of substances iiyared 
by orthoptera, lists of genera and species figured, list of desiderata and errata. 250 
copies printed ; 50 distributed gratuitously, the remainder of the edition having been 
destroyed. 

34. A Vindication of the Entomological Division of the U. S. Department of 

Agriculture. Private print, 1872. p. 6. 

Published in reply to statements mAde in ''The Department of Agriculture, its History 
and Objects," a pamphlet issued, 1872, by the chief clerk of the Department. Gra- 
tuitously distributed. 

35. Entomological Record. Monthly Report of the Department of Agriculture, foi 

1873. p. 29-31. 

Notes on the apple-twig borer, the rose bng, plum insects, and other insect injuries. 

36. The Tobacco-'worm. Idem. April, 1873. p. 164. 

37. Entomological Eecord. Idem. May and June, 1873. p. 237-238. Notes on the 

apple-twig borer and Colorado beetle. 

38. Entomological Record. Idem. July, 1873. p. 345-347. Notes on corn in- 

sects, the grape-vine root louse, trap-door spider, Colorado beetle, luminous 
larvae, etc. 

39. Entomological Record. Idem. August and September, 1873. p. 426-427. On 

Paris green, the Phylloxera, etc. 

40. Entomological Record. Idem. October, 1873. p. 496-497. Notes ou grape- 

vine borers and insect injuries. 

41. Entomological Record. Idem. November and December, 1873. p. 571^78. 

Notes ou the phyloxera, the Colorado potato beetle, protection against cotton 
moths, Xyloryctes satyr us j and insect injuries. 

42. Report of Rntomologist and Curator of the Museum. Report of the U. S. Com- 

missioner of Agriculture for 1873. p. 152, 169. 10 illust. 

A brief report on the injurious species of insocts reported during the year with conclu- 
sions, etc., relative to the use of Paris green and other poisons in combating cotton 
insects. 

43. Entomological Record. Monthly report of the U. S. Department of Agricult- 

ure, for 1874. p. 43-45. 

Notes on the Phylloxera, Paris green, the cotton caterpillar, &c. 

44. Entomological Record. Idem. April and May, 1874. p. 221-222. On luminous 

beetles, and poke-root as an insecticide. 

45. Entomological Record. Idem. July, 1874. p. 324-330. On Colorado potato 

beetle, and notes on insect injuries. 

46. Entomological Record. Idem. August and September, 1874. p. 373-376. 

Notes on insect injuries. 

47. Entomological Record. Idem. October, 1874. pp. 428-431. Experiments with 

Phylloxera^ the cotton worm, etc. 

48. The Grape-root Gall-louse. Idem. November and December, 1874 . p. 506-7. 

49. Report of Entomologist and Curator of the Museum. Report of the United 

States Commissioner of Agriculture for 1874. p. 122-146. 20 illust. 

Pakt I. A brief report ou the Colorado potato beetle and other insects, giving the new 
facts of the year. Pakt II. An economic paper on the Orthoptera. 
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50. Manuscript Notes from my Journal | or | Illustrations of Insects | Native 

and Foreign | Diptera | or | Two- winged Flies. | WashiDgton, 1U74. 

Written by TowneDd Glover. Transferred and printed from stone by Jas. F. Gedney. 
4to. pg. m, plates I-XU, pi. A (eacb witb a page of explanation) pg. 120, printed only 
on one side of the sheet Only 45 copies printed for grataitons distribation.) 

(a) Introduction, p. I-m. (6) Figares of about 340 imagos, 160 yoong, 30 habitations, and 
namerons details of about 400 species, pi. I-XU. (c) Ani^tomioal details of 86 genera 
pi. A. (d) Arrangement of families, p. I. (e) Alphabetical list of the families and gen- 
era of Diptera mentioned in this work, with synonyms, habitat, food, etc., p. 2-69, 
if) Alphabetical list of predaceone or parasitic Diptera, the larvw or perfect flies of 
which destroy other insects, p. 60-^. {g) Alphabetical list of vegetable and animal 
substances, etc., inhabited, injured, or destroyed by Diptera, p. 63-78. (h) Alphabeti- 
cal list of insects of other orders either destroyinsr Diptera or destroyed by them, p. 
79-85. (i) Alphabetical list of names of authors, and of authorities quoted, p. 86-89, 
(j) Abbreviations used in this work, p. 90. (k) Alphabetical list of some of the gen- 
era, etc., of Diptera, with derivation of names, p. 91-93. (I) Alphabetical list of the 
species of Diptera, and other orders, fungi, etc., with derivation of names, p 94-100 
(m) Supplement. 1. Eemedies, p. 101-111. (n) Alphabetical list of insects, etc., men. 
tioned in Beport on Remedies, p. 112. (o) Synoptical tables (of divisions and families), 
p. 113-118. ip) Definition of terms, p. 118. (q) Addenda, p. 119-120. (r) Notes, p. 
120. 

51. Recent notes on the Phylloxera, from Foreign Sources. Monthly Report U. 

S. Department of Agriculture for January, 1875. p. 40. 

52. On Beneficial Insects. Idem. April, 1875. p. 175-6. 

53. Entomological Record. Idem. May and June, 1875. pp. 231-230. On cut- 

worms ; Phylloxera in Austria, the same in France ; locusts, etc. 

54. Insect Injuries. Idem. July, 1875. p. 307-310. 

55. Insect Injuries. Idem. August and September, 1875. p. 367-370. 

56. Entomological Record. Idem. October, 1875. pp. 442-445. Notes on the 

chinch-bug and Colorado beetle. 

5 7. Report of the Entomologist and Curator of the Museum. Report of the (U.S.) 
Commissioner of Agriculture for 1875. pp. 114-136. 63 illust. 

Part I. An Economic paper on the "Heteroptera or Plant Bugs." Part II. Bemedies 
reported to oe serviceablo in destroying insects in the Suborder Heteroptera or plant 
bugs. 

58. Insect Injuries. Monthly Report of the TT. S. Department of Agriculture, 

1876. p 245. 

59. Insect Injuries. Idem. August and September, 1876. p. 333-336. 

60. Manuscript Notes from My Journal | or | Illustrations of Insects | Native and 

Foreign | Order Hemiptera | suborder Heteroptera | or plant-bugs. | Washing- 
ton, D. C. I 1876. 

Written and etched by Townend Glover ; transferred and printed from stone by .J. C. Ent- 
wisle, 1876. (2) +2+10— 133 p. (p. l-576i*, p. 58-132), 10 pi. (pi. 1-9 colored), prmted 
only on one side of the sheet. (Only 53 copies printed, for gratuitous distrihution.) 
Title ; copyright, (a) Introduction, p. 1-2. (6) About 325 figures of about 257 imagos, 
19 young and numerous anotomical details of about 240 species, pi. 1-10, each pi. with 
a p. of explanatory text, (c) Arrangement of families, etc., of the Heteroptera, or 
plant-bugs (Burmeister's arrangement (1835), p. 1-6, p. 16; Westwood's (1840), p. 7-9, 
p. 16; Amyotand Serville's (1843), p. 9-12, p. 16; JDonglas and Scott's (1861-1865), p. 
12-15, p. 17), p. 1-17. (d) Alphabetical list of the families and genera of Heteroptera 
mentioned in this work with synonyms, habits, food, habitat, etc. (includes, with others, 
all the species mentioned in Say's works, with the names of the genera to which they 
have more recently been removed), p. 18-73. (e) Alphabetical list of predaceous or 
parasitic Heteroptera, the larvae, pup», or perfect insects of which destroy other in. 
sects, p. % 75. (/) Alphabetical list of vegetable and animal substances frequented, 
ipjured, or destroyed by Heteroptera, p. 76-85. (g) Alphabetical list of insect* of other 
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oi-ders either destroying Heteroptera or destroyed by them, p. 86, 87. {h) Alphabetical 
list of the names of the authors and of authorities or societies, etc., referred to in this 
work, p. 88-91. (i) Abbreviations, etc., used in this work (with a diagram of three 
French inches divided into lines), p. 92. (j) Remedies reported to be serviceable in 
destroying insects of the suborder Heteroptera or plant-bugs, p. 93-96. (k) Alphabet- 
ical list of (some principal) sections, families, and genera of the Hemiptera, Heterop- 
tera, with derivation of names, etc.. etc. (compiled from the works of various authors, 
omitting many synonyms, and refening the genera to the families of Amyot and Ser- 
ville's classification), p. 97, 112. (0 Alphabetical list of species, of the Hemiptera, 
Heteroptera (with translation of the names and referring the synonyms to their propei 
genera), p. 112-118. (m) Genera as arranged in the entomological cabinet of the Mu- 
seum of the Department of Agriculture, Washington, D. C, 1876 (with reference to 
the pages on which the genera are mentioned in Amyot & Serville's Histoirenaturelle 
des Hemipteres, Paris, 1843), p. 119-123. (n) Extracts from the list of Hemiptera, of 
the region west of the Mississippi, including those collected by the Qayden explora- 
tions of 1873, by P. R. Uhler, Baltimore, Md., Washington, D. C, January 1876 (giv- 
ing TJhler's arrangement of the " families, &c.," and referring to the pages on which 
the genera are mentioned in that work, (see Rec. No. 568), p. 124-137. (o) Notes of the 
habits of the Hetefopterous insects, with the latest changes in the nomenclature, po. 
sition, and classification of the various families, subfamilies, genera, and species 
(taken from Uhler's List (see Rec. No. 568), and referring to the pages of that list), p. 
128-131. ip) Eri'ata and addenda, p. 132. (q) List of (4,^) societies and individuals to 
whom a copy of this work has been sent (1876), p. 132. 

61. Report of the Entomologist and Curator of the Museum. Report of the 

U. S. Commissioner of Agriculture for 1876. pp. 17-46. lUust., p. 59. 

I. Contains report of Chas. B. Dodge on the Museum exhibit at the Centennial Exhibition, 
n. Economic paper by the Entomologist on the Homoptera, 

62. Report of the Entomologist and Curator of the Museum. Report of the 

Commissioner of Agriculture for 1877, pp. 89-148, Plates V, Figs. 100, repro- 
duced from the authors' engravings of Hymen optera. 

I. Economic paper on the Hymenoptera in relation to American Agriculture ; II. A re- 
port on the Museum Division, with a systematic classification for economic museums, 
prepared by Charles R. Dodge. 

63. Manuscript Notes from my Journal | or | Entomological Index | to names, &c., | 

in I Agricultural Reports | with list of | Vegetable and Animal Substances In- 
jured or Destroyed by Insects | Washington, D.C., | 1877. ,103 pages, quarto. 
Written and etched by Townend Glover, and printed on stone. 
50 copies were printed for gratuitous distribution. 

64. Illustrations | of | North American | Entomology | in the orders of | Coleoptera, 

Orthoptera, Neuroptera, Hymenoptera. Lepedoptera | Homoptera and Dip- 
tera | By Townend Glover | Washington, D. C. | 1878. 

The entire set of 273 plates, with names of species on each plate in every order but Lepe- 
doptera. Contains, also, arrangement of families, compiled from various authors, in 
each order, with alphabetical lists of families and alphabetical lists of species, with 
references to plate and figure Twelve copies only were printed for gratuitous dis- 
tribution, chiefly to institutions in this country and in Europe. The series also con- 
tained the 22 plates of cotton insects though not so stated on the title page. This was 
Mr. Glover's last work, issued only a short time before he was forced to cease his 
labors and to end his active connection with the Department of Agriculture. 
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LETTER OP SUBMITTAL. 



Department of Ageicultuee, 

Division of Entomology, 

Washington, D. (7., May 15, 1888. 
Sm: I have the honor to submit for publication Bulletin No. 19 of 
this Division, being an enumeration of the published synopses, cata- 
logues, and lists of North American insects ; together with other infor- 
mation to assist the student of American Entomology. 
Respectfully, 

0. V. Riley, 

Sntomologist 
Hon. Norman J. Colman, 

Commissioner of Agriculture. 
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SYNOPSES, CATALOGUES. AND LISTS OF NORTH 
AMERICAN INSECTS. 



INTEODUCTION. 

Inquiries regarding the works most useful for the determination of 
our native insects, as also about the most useful general works of ref- 
erence, are among the most constantly recurring ones received by the 
Entomologist; but satisfactory and short replies are in most instances 
impossible, for the reason that the information is not contained in a 
few comprehensive works, but is scattered through many different peri- 
odicals and other publications. A complete list of such works, even of 
those pertaining to a single Order of insects, is too long to be given in 
an ordinary letter, and to obviate the difficulty experienced in such 
correspondence this bulletin has been prepared. 

It was not our intention to compile a complete bibliography of the 
classification of North American insects, but to give briefly the refer- 
ences to such works and papers as are most useful for the identification of 
our insects. Thus, we originally planned to give only the titles of mon- 
ographs or synopses of families or subfamilies and to reject all papers 
which contained disconnected descriptions of new species, or revisions 
and synopses of isolated genera. But while preparing the bulletin it 
was felt to be advisable to include smaller synoptic papers. For instance, 
several large families, e. g., the Scaraba^idae among the Ooleoptera, have 
recently been quite carefully revised, but the literature is in the form 
of synopses of single genera which, in their aggregate, form a more or 
less complete monograph of the whole family. In this case either these 
smaller synopses had to be mentioned in this bulletin or the whole fam- 
ily had to be omitted. 

On the other hand, many of the monographs here mentioned are an- 
tiquated, so as to be of little value at the present time 5 or they are 
morvographs comprising the genera and species of all countries, and 
difficult for the student of the American fauna to use, from the fact that 
the descriptions of the American genera are almost lost amongst the 
mass of foreign material. 

It were futile to attempt to discriminate in such an enumeration 
between the more useful and the more or less useless, but as a rule we 
would recommend to the student to consult rather the later than the 

7 
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olfier publications. Unfortunately there are marked exceptions to the 
rule; as a few of the latest synoptic and descriptive papers by the 
younger authors are most insufficient and unsatisfactory. We have 
added a list of the special works on Economic Entomology, and also 
of those published by the U. S. Entomological Commission and by the 
Department. 

There are a good many comprehensive classificatory works on Euro- 
pean insects, but the almost complete absence of such works in this 
country is a great bar to the progress of entomology and is the inevit- 
able outcome of the immense mass of material to be worked up and of 
the comparatively small number of workers in monographic entomology. 
As will be seen from the contents of this bulletin, the publications of 
this kind even in Orders most worked up, as in Ooleoptera and Lepidop- 
tera, are greatly scattered ; while in the less popular Orders compara- 
tively little has been done. Yet with the many earnest workers now in 
the field we may hope to see this present want met at no very remote 
period, and if the present bulletin should prove of temporary service it 
will not have been prepared in vain, though intended chiefly to relieve 
the Division of a great deal of letter- writing. 

The preparation of the titles was originally placed in charge ol Mr. 
B. Pickman Mann, but was in such shape when he left the office as to 
require almost entire rewriting. This has been mainly done by Mr. E. 
A. Schwarz, though other members of the Divisional force have assisted. 

C. V. B. 
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PUBLISHED SYNOPSES, CATALOGUES, AND LISTS OF NORTH 
AMERICAN INSECTS. 



GOHPBEHEirSIVE WOBKS MOST USEFUL FOB THE STUDT OF 
KOETH AHEBIGAK INSECTS. 

H. 0. 0. BuRMEiSTEB. — Handbuch der Butomologie. Berlin, 1832-'55. 
5 vols. Vol. I. Allgemeine Entomologie. 

The first volume treats of general entomology; Vol. II, part 1, of the Hemip- 

tera; part 2, of Orthoptera ; the remaining v^olumes of Coleoptera. 
The first volume has been translated by W. E. Shuckard, under the title r 
Manual of Entomology. 1 vol. London^ 1836. 

J. O. Westwood. — An introduction to the modern classification of in- 
sects, founded on the natural habits and corresponding organiza- 
tion of the ditferent families. 2 vols. London, 1839-'40. 

Thomas Say. — Complete writings on the Entomology of North America^ 
edited by John L. Le Oonte. New York, 1859. 

H. A. Hagen. — Bibliotheca Entoraologica. Die Litteratur iiber das 
ganze Gebiet der Entomologie bis zam Jahre 1862. Leipzig, 1862. 

A. S. Packard. — Guide to the study of insects. Henry Holt & Co., 
Philadelphia and New York. Many editions. (First edition, Sa- 
lem, 1869.) 

The Standard Natural History. Edited by John Sterling Kings- 
ley. Boston, S. E. Cassino & Co., 1884-'85. 

Volume II contains the insects, which are treated by the following authors : 
Hymenoptera, J. H. Comstock and L. O. Howard; Coleoptera, Geo. Dim- 
mock; Lepidoptera, H'y Edwards and C. II. Fernald ; Diptera, S. W. Wil- 
liston; Orthoptera^ C. V. Riley; Hemiptera, P. R. Uhler; Neuroptera, A. 
S. Packard ; Arachnida, J. H. Emerton. 

9 
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HTMEROPTEBA. 



L—CATALOGUES. 



E. T. Cresson. — Catalogue of the described species of North American 
Hyineuoptera. <Proc. Bntomol. Soc. of Philadelphia, Vol. 1, 1861- 
'63. 

E. T. Cresson.— Catalogue of Species and Bibliography. Part 2 of 
Synopsis of the Hymenoptera of America, north of Mexico. 
<Tran8action8 of the Am. Entomol. Soc, Supplementary volume, 
1887. Phila., 1887. 

IL—GENERAL WORKS ON CLASSIFICATION, 

E. T. Cresson. — Synopsis of the families and genera of the Hymeno- 
ptera, north of Mexico, together with a catalogue of the described 
species and bibliography. <Tran8action8 Am. Entomol. Society, 
Supplementary volume, Part I, 1887. 

The second part coutains the Catalogue of Species and Bibliography. 

III.— MONOGRAPHS AND SYNOPSES, 
TENTHREDINID^ AND UROCERID^. 

Edward Norton. — Catalogue of the described Tenthredinidse and Uro- 

ceridse of North America. <Trans. Amer. Ent Soc, Vol. I, 1867, 

pp. 31-84 and 193-280 ; Vol. II, 1868-'69, pp. 211-242 and 321-:3G7. 

Gives syuoptio tables of genera and species of both families ; the Uroceridae 

are treated in Vol. II, pp. 349-367. 

E. T. Cresson. — Catalogue of the TenthredinidaB and Uroceridse of 
North America. <Tran8. Amer. Ent. Soc, Vol. VIII, 1880, pp. 53- 
68. 

A synonymical reference list of the species; the UroceridsB are treated on 
pp. 66, 67. 

Peter Cameron. — Monograph of the British Phytophagous Hymen- 
optera. 2 vols. London, 1882-'85. 

Contains ».n arrange'ment of the subfamilies and genera of Teuthredinidie, 
which has been reproduced by Cresson in his general work of classifica- 
tion. 

CYNIPID^. 

E. OsTEN Sacken. — Ou the. CynipidsB of the North American oaks and 

their galls. <Proc. Eiitom. Soe. Philadelphia, Vol, I, 1861-'63, 

pp. 47-72 ; additions and corrections, I, c, pp. 241-259. 

11 
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R. OsTEN Saoken.— Contributions to the Natural History of the Cyni- 
pidsB of the United States. <Proc. Entom. Soc. Phil., Vol. TI, 
1863-'64, pp. 33-49; Vol. I V, 1865, pp. 331-380; Trans. Amer. Ent. 
Soc., Vol. Ill, 1870-'71, pp. 54-64. 

Coutinuation of the foregoing paper, both containiDg valuable contributions 
to the classification of genera and species. 

B. D. Walsh. — On Dimorphism in the Hymenopterous genus Cynips; 
with an Appendix, containing hints for a new classification of Gyni- 
pidae, including descriptions of several new species inhabiting the 
Oak galls of Illinois. <Proc. Entom. Soc. Phil., Vol. II, 1863-'64, 
pp. 443-500. 

GusTAv Mayr.— Die Genera der gallenbewohnenden Cynipiden. 
<20ter Jahresbericht der Oommunal-Oberrealschule im I. Bezirk. 

Wien, 1881. 

W. H. AsHMEAD. — A bibliographical and synonymical catalogue of the 
North American Cynipidae, with description of new species. 
<Trans. Amer. Entom. Soc, Vol. XII, 1885^ pp. 291-304. 

W. H. ASHMEAD. — Synopsis of the North American subfamilies and 
genera of Gynipidse. <Trans. Amer. Ent. Soc, Vol. XIII, 1886, 
pp. 59-64. 

W. H. AsHMEAD. — On the Oynipidous Galls of Florida, with descrip- 
tions of new species and Synopses of the described species of North 
America. <Trans. Am. Entom. Soc, Vol. XIV, 1887, No. 2, pp. 
125-158. 

ICHNEUMONIDiB. 

Edward Norton. — Catalogue of our species of Ophion, Anomalon, 
Paniscus, and Oampoplex. <Proc. Entom. Soc Phil., Vol. I, 1863, 
pp. 357-368. 

Synoptic arrangement of the North American genera and species of the sub- 
family OphioninsB. 

E. T. Gresson. — Descriptions of North American Hymenoptera in the 
collection of the Entomological Society of Philadelphia. <Proc. 
Entom. Soc of Phil., Vol. Ill, 1864, pp. 131-196. 

Consists chiefly of a synopsis of the North American species of the genus 
Ichneumon. 

E. T. Gresson. — A list of the Ichneumonidse of North America, with 
descriptions of new species. <Tran8. Amer. Entom. Soc, Vol. I, 
1867, pp. 289-312; Vol. II, 186S-'69, pp. 89-114. 

E. T. Gresson. — Descriptions of new species belonging to the subfam. 
ily Pimplariae found in America, north of Mexico. <Traiis. Araer- 
Entom. Soc, Vol. Ill, 1870-'71, pp. 143-172. 

Tabulates the genera Pimpla, Polysphiucta, Glypta, Areuetra, Lampronota, 
Xylonomus, Odontomerus, with a list of all species. 
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B. D. Walsh. — Descriptions of North American Hymenoptera [with 
notes by E. T. Oresson]. <Tran8. St. Louis Acad. Sci., Vol. Ill, 
1873, pp. 65^166. 

E. T. Cresson. — Notes on the species belonging to the subfamily 
Ichueumonides found in America, north of Mexico. <Trans. Amer. 
Entom. Soc, Vol. VI, 1877, pp. 120-212. 

A syuopsis of the genera and species of the subfamily Ichneumoniuse. 

BRACONID^. 

E. T. Oresson.— List of the North American species of the genus Al- 
eiodes, Wesmael. <Trans. Amer. Entom. Soc, Vol. II, 1868-'69, 
pp. 377-382. 

0. V. KiLEY. — On North American Microgasters, with descriptions of 
new species. <Trans. St. Louis Ac. Sc, Vol. IV, No. 2, 1881. 

T. A. Marshall. — Monograph of the British Braconidae. Part I. 
<Trans. Entom. Soc. London, 1885, pp. 1-280, PI. I-IV. 

Marshall's classitication is that reproduced by Cresson in his Synopsis. 

CHALCIDID^. 

A. FoERSTER. — Synoptische Uebersicht der Familien und Gattungen 
in den beiden Gruppen der Chalcidise Spin, und Proctotrupii Latr. 
<Jahresber. d. hoheren BUrgerschule in Aachen, 1856. 

E. T. Oresson. — Synopsis of the North American species belonging to 
the genera Leucospis, Smicra, and Ohalcis. <Trans. Amer. Entom. 
Soc, Vol. IV, 1872-'73, pp. 29-60. 

L. O. Howard. — Descriptions of North American Ohalcididae from the 
collections of the U. S. Department of Agriculture and of Dr. 0. V. 
Riley, with biological notes [first paper], together with a list of the 
described North American species of the family. <U. S. Depart- 
ment of Agriculture, Bureau of Entomology. Bulletin No. 5. 
Washington, 1885. 

L. O. Howard. — A generic synopsis of the Hymenopterous family 
Ohalcididse. <Bntomol. Amer., Vol. I, 1885-'86, pp. 197-199 and 
215-219; Vol. II, pp. 33-38. 

PROCTOTRXJPID^. 

L. O. Howard. — A generic synopsis of the Hymenopterous family 
Proctotrupidae. <Trans. Amer. Entom. Soc., Vol. XIII, 1886, pp. 
169-178. 

CHRYSIDID^. 

Edward Norton. — On the Ohrysides of North America. <Trans. 
Amer. Entom. Soc, Vol. VII, 1878-79, pp. 233-242. 

Gives tables of genera and species. 

S. Frank Aaron. — The North American Ohrysididae. <Trans. Amer. 
Entom. Soc, Vol. XII, 18S5, pp. 209-248, PL Vl-X. 
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FoRMiciD^ (including allied families). 

G.L.Mayr. — Die Foriniciden der Vereinigten IStaaten von Nordamerika. 
<Verli. zool.-bot. Ges. in Wien, 1886. 

MUTILLID^. 

Ch. a. Blake. — Synopsis of the Mutillidse of North America. <Tran8. 
Amer. Entom. Soc, Vol. Ill, 1870-'71, pp. 217-2(555 Additions and 
Corrections, VoK IV, 1872-73, pp. 71-76. 

Ch. a. Blake. — Catalogue of the Mutillidse of North America, with 
descriptions of new species. <Traus. Amer. Entom. Soc, Vol. 
VII, 1878-'79, pp. 243-254. 

Ch. a. Blake.— Monograph of the Mutillidae of North America. 
<Trans. Amer. Entom. Soc, Vol. XllI, 1886, pp. 179-286. 
This monograph supersedes the synopsis by the same author. 

SCOLIID^. 

H. DE Saussitre & J. Sichel. — Catalogus specierum generis Scolia, 
Geneve, 1864. 

SAPYGID^. 

E. T. Cresson. — [Synoptic table of the North American species of 
Sapyga.] <Traus. Amer. Ent. Soc, Vol. VIII, 1880, pp. xx-xxi. 

POMPILIDJS. 

E. T. Cresson. — Notes on the Pompilidse of North America, with de- 
scriptions of new species. <Trans. Amer. Ent. Soc, Vol. I, 1867, 
pp. 85-150. 

SPHECID^. 

W. H. Patton. — Some cliaracters useful in the study of Sphecidse. 
<Proc. Boston Soc. Nat. Hist., Vol. XX, 1880, pp. 378-385. 

Critical notes on genera and species. 

LARRID^. 

« 

A. S. Packard, Jr. — Revision of the Fossorial Hymenoptera of North 
America. I. Crabronidse and Nyssonidae. <Proc. Entom, Soc. 
Phil., Vol. VI, 1866, pp. 39-114 and 353-444. 

This work includes revisions of the following families: Larridae, Bembecidse, 
PhiianthidaB, Mimesidse, MellinidaB, Peinphredonidse, and Crabronidse. 

W. H. Patton. — List of North American Larridse. <Proc. Boston 
Soc. Nat. Hist,, Vol. XX, 1880, pp. 385-397. 
Table of genera j list of and notes on species. 

BEMBECID^. 

A. S. Packard, Jr. — [See work cited under Larridse.] 

W. H. Patton.— The American Bembecidae: Tribe Stizini. <Bull. 
U. S. Geolog. and Geogr. Survey, Vol. V, No. 3, 1879, pp. 341-347. 
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NYSSONIDJE, 

A. S. Packard, Jr. — [See work cited under LarridsB.] 

B. T. Cresson. — Descriptions of the species belonging to the genus 

Nyason, inhabiting North America. <Tran8. Amer. Bntom. Soc, 
Vol. IX, 188W82, pp. 273-284. 

PHILANTHH)^. 

E. T. Cresson.— Monograph of the Philanthidse of North America. 
<Proc. Entom. Soc. Phil., Vol. V, 1865, pp. 85-132. 

A. S. Packard, Jr. — [See work cited under LarridsB.] 

W. H. Patton. — Notes on the Philanthinae. <Proc. Boston Soc. Nat. 
Hist., Vol. XX, 1880, pp. 397-405. 

B. T. Cresson. — [Table of the North American species of the genus 

Bucerceris.] <Trans. Amer. Entom. Soc, Vol. X, 1882-'83, pp. v-viii. 

mimesid^. 
A. S. Packard, Jr. — [See work cited under Larridae.] 

mellinid^. 
A. S. Packard, Jr. — [See work cited under Larridae.] 

PEMPHREDONID^. 

A. S. Packard, Jr. — [See work cited under Larridae.] 

CRABRONID^. 

A. S. Packard, Jr. — [See work cited under Larridae.] 

MASARID^. 

Henri de Saussure. — Synopsis of American Wasps. Solitary Wasps. 
<Smithsonian Miscellaneous Collections, 254, Washington, 1875 
This work monographs the Americau Masaridse and Eumeaidse 

EUMENID^. 

Henri de Saussure.— [Work just cited.] 

VESPID^. 

Henri de Saussure. — Etudes sur la famille des Vespides. Monogra- 
phic des gu^pes sociales ou de la tribu des Vespiens. Paris, 1853. 

Henri de Saussure. — Bemerkungen tiber die Gattung Yespa, be- 
senders tiber die amerikanischen Arten. <Stettiner Entom. Zeit., 
Vol. XVIII, 1857, pp. 1 14-117. 

Henri de Saussure. — Note sur les Polistes am^ricaius. <Ann. 
Soc. Entom. France, 1857, pp. 309-314. 
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ANTHOPHILA {AndrenidcB and Apxdcc). 

E. T. Oresson.— A list of tbe North American species of the genus 
Anthoubora, with descriptions of new species. <Trans. Amer. 
Entomol. Soc, Vol. II, 1868-'69, pp. 289-293. 

E. T. Oresson. — Catalogue of North American Apidae. <Trans. 
Amer. Entom. Soc, Vol. VII, 1878-'79, pp. 215-232. 

A synonymical reference list of the species. 

W. H. Patton. — Generic arrangement of the Bees allied to Melissodes 
and Anthophora. <Bnlletin U. S. Geol. and Geogr. Survey, Vol. 
V, No. 3, 1879, pp. 471-479. 
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GOLEOPTEEA. 

L—CATALOG CES AND CHECK LISTS. 

F. E. Melsheimer. — Catalogue of the described Coleoptera of the 

United States. Eevised by S. S. Haldeman and J. L. Le Conte. 
Washington, Smithsonian Institution, 1853. 

Now antiquated, but still the only reference catalogue of North American 
Coleoptera. 

John L. Le Conte.— List of the Coleoptera of [N^orth America. Pre- 
pared for the Smithsonian Institution. Part I. Washington, 
Smithsonian Instution, 18G3-'66. 

A synonymical check-list ; incomplete, the second part having never been pub- 
lished. 

G. E. Crotch. — Check-list of the Coleoptera of America, north of Mex- 

ico. Salem, Mass., Naturalists' Agency, 1873. 

GEMMiNaER AND HAROLD. — Catalogus Coleoptcrorum hucusque de- 
scriptorum synonymicus et systematicus. 12 vols. Munich, 1868- 

A synonymical reference catalogue of the Coleoptera of the whole world. 

E. P. Austin.— Supplement to the Check-list of the Coleoptera of 
America, north of Mexico. Boston, S. E. Cassiuo, 1880. 

Samuel Henshaw. — List of the Coleoptera of America, north of Mex- 
ico. Philadelphia, American Entomological Society, 1885. 
This supersedes all previous lists. 

Samuel Henshaw. — First Supplement to the List of Coleoptera of 
America, north of Mexico. <Entomologica Americana, Vol. II, 
1887, pp. 213-220. 

Also issued as separate pamphlet by the Brooklyn Entomological Society. 

IL— GENERAL WORKS ON CLASSIFICATION. 

J. L. Le Conte. — Classification of the Coleoptera of North America. 
Washington, Smithsonian Institution. Part 1, 1861 ; Part II, 1873. 
Only completed as far as the Cerambycida) ; the rest has never been pub- 
lished. 

William Le Baron. — Outlines of Entomology, published in connec- 
tion with the author's Annual Reports upon injurious insects. Part 
first. Including the Order of Coleoptera. Fourth Annual Report 
on the Koxious and Beneficial Insects of the State of Illinois. Sep. 
Edit. Springfield, 1874. 

22310— Bull 19 2 17 . 
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J. T. Laoordaiee. — Histoire naturelle des Insectes. Genera des 
Col^opt^res, ou expos6 m^thodique et critique de tous les genres 
proposes jusqu'ici dans cet ordre d'insectes. [Completed by J. 
Ohapuis.] Paris, France, 1854-76. 12 vols, and 1 vol. plateg. 

John L. Le Conte and GEORaE H. Horn. — Classification of the 
Coleoptera of North America. Prepared for the Smithsonian lu- 
^stitution. Washington, Smithsonian Institution, 1883. 

This is the most recent and the only complete classification of North Ameri- 
can Coleoptera. 

John L. Le Conte. — New Species of North American Coleoptera. 
Smithsonian MiscelJ. Coll., Nos. 167 and 264 (2 parts). 

Contains, besides descriptions of numerous isolated species, synoptic tables of 
many genera. 

TIL— MONOGRAPHS AND SYNOPSES. 

Samuel Henshaw. — References for specific identification. < Appen- 
dix II of Le Conte aad Horn's <' Classification," 1883, pp. 535-552. 

A *4ist of bibliographical references to memoirs, in which more or less com- 
plete synopses of the families, genera, and species of the Coleoptera of 
the United States have been published." 

Since the following list includes only synopses on families, subfamilies, or 
tribes, Mr. Hensha w's paper must be consulted in regard to single genera. 

CICINDELLD^. 

F. G. SoHAUPP. — Synoptic tables of Coleoptera, CicindelidsB. <Bull. 
Brooklyn Entomological Society, Vol. VI, November, 1883, and 
subsequent numbers. Also issued as separate pamphlet by the 
Brookl. Ent. Soc. 

CARABID^. 

J. L. Le Conte. — Notes on the classification of the CarabidsB of the 
United States. <Trans. Amer. Philos. Soc, Ser. 2, 1853, Vol. X, 
pp. 363-403. 

George H. Horn. — Oq the genera of CarabidsB, with special reference 
tx) the fauna of Boreal America. <Trans. Amer. Entom. Soc, Vol. 
IX, 1882, pp. 91-196, PI. Ill-X. 

Of most of our generaof this extensive family we have monographs or synop- 
ses by Drs. Le Conte, Horu, or by Mr. Crotch, and the tables for the de- 
termination of the species are reproduced and augmented by some origi- . 
nal tables in the Bulletin of the Brookl. Ent. Soc, from Vol. I to Vol. 
VI. Since that time only one important paper has been published, viz : 

George H. Horn. — Synopsis of the species of the tribe Lebiini. 
<Trans. Amer. Ent. Soc, Vol. X, 1883, pp. 126-163. 
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HALIPLID^. 

G. E. Crotch.— Bevision of the Dytiscidae of the United States. 
<Tran8. Amer. Entom. Soc., Vol. IV, 1872-735 Haliplides, pp. 
383-385. 

DYTISCID^. 

G. R. Crotch.— [Work just cited ; Dytiscides, pp. 385-424] > 

David Sharp. — On aquatic carnivorous Coleoptera or Dytiscidae. 
<Trans. Eoyai Dublin Soc., 1882, Ser. 2, Vol. II, pp. 179-1003, 
plates. 

A monograph of the DytiscidsB of the whole world. 

GYRINID^. 

John L. Le Conte. — The Gyrinidse of America, north of Mexico. 
<Proc. Ac. Nat Sc. Phil., 1868, pp. 365-373. 

M. Eegimbart. — Essai monographique de la famille des Gyrinides. 
<Aun. Soc. Ent. de France, 1882-'83, with eight plates. 
Treats of the Gyrinidae of the whole globe. 

HYDROPHILIDJE. 

John L. Le Conte. — Synopsis of the Hydrophilidse of the United 
States. <Proc. Acad. Sc. Phil., Vol. VII, 1855, pp. 356-375. 

George H. Horn. — Eevision of the genera and species of the tribe 
drobiini. <Proc. Amer. Philos. Soc, 1873, pp. 118-137. 

SILPHIDJB. 

John L. Le Conte. — Synopsis of the Silphales of America, north of 
Mexico. <Proc. Ac. Nat. Sc. Phila., Vol. VI, 1853, pp. 274-287. 

George H. Horn. — Synopsis of the Silphidae of the United States, 
with reference to the genera of other countries. <Trans. Amer. 
Entom. Soc, Vol. VIII, 1880, pp. 219-322, PI. V-VII. 

SCYDM^NIDJE. 

John L. Le Conte. — Synopsis of the Scydmaenidae of the United States. 
<Proc Ac Nat. Sc Phila., Vol. VI, 1854, pp. 149-157. 

PSELAPHIDJB. 

John L. Le Conte. — On the Pselaphidae of the United States. <Bos- 
ton Journ. Nat. Hist., Vol. VI, 1850, pp. 64 110. 

Emil Brendel.— Synopsis of the genera and species of the family Pse- 
laphidae. <Proc Ent Soc Phil., Vol. VI, 1866-7, pp. 31-38. 
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Thos. L. Casey. — Euplectini. <0ontribution8 to the descriptive and 
systematic Coleopterology of North America. Part II, pp. 93-122. 

STAPHYLINID^. 

George H. Horn. — Synopsis of the genera and species of the Staphy- 
linid tribe Tachyporini of the UnitCil States. <Trans. Amer. Ent. 
Soc, Vol. Yl, 1877, pp. 81-128, 1 pi. 

John L. Le Conte. — On certain genera of Staphy linidsB, Oxytelini, 
PiestidsB, and Micropeplidae, as represented in the fauna of the 
United States. <Trans. Amer. Ent. Soc, Vol. VI, 1877, pp. 213- 
252. 

A. Fauvel. — Staphylinides de I'Am^rique du Nord. Partie I. <N"o- 
tices entomologiques, No. 7, 1878. 

Treats the Micropeplidfe, Piestinii Phloeocharini, Protinini, Homalini, and 
Oxytelini (incomplete). 

George II. Horn. — Synopsis of the Quediini of the United States. 
<Tran8. Amer. Ent. Soc, Vol. VII, 1879, pp. 149-167. 

George H. Horn. — Synopsis of the species of Staphylinus and the 
more closely allied genera inhabitating the United States. <Trans. 
Amer. Ent. Soc., Vol. VII, 1879, pp. 185-200. 

John L. Le Oonte. — Short studies of North American Ooleoptera. 
<Trans. Amer. Ent. Soc, Vol. VIII, 1880. 

Tabulates the following genera: Leptacinus (p. 168); Leptalinus (p. 171), 
Xantholinus (p. 171), Lathrobium (p. 174), Liparocephalus (p. 177), 
Stilicne (p. 178), Sunius (p. 179). 

Thos. L. Casey. — Revision of the Stenini of America, north of Mexico. 

Separate publication; without date. 

TRICHOPTERYGIDJB. 

A. Matthews.— Trichopterygia illustrata et descripta. London, 1871. 

A monograph of the Trichopterygidae of the whole world. 

A. Matthews. — Synopsis of North American Trichopterygidae. 
<Trans. Amer. Ent. Soc, Vol. XI, 1884, pp. 113-156. 

SCAPHIDIID^. 

John L. Le Conte. — Synopsis of the Scaphidiidae of the United States. 
<Proc. Acad, Nat. Sc. Phil., 1860, pp. 321-324. 

PHALACRIDJB. 

John L. Le Conte.— Synopsis of the PhalaeridaB of the United States. 
<Proc. Acad. Nat. Sc. Phil., Vol. VIII, 1856, pp. 15-17. 
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CORYLOPHID^. 

John L. LeOonte. — Remarks apou the Coccioellidje of the TJolted 
States. <Proc. Ac. Nat. Sc. Phil., Vol. VI, 1852, pp. 129-145. 
The CorylophidsB are treated on pp. 141-145. 

OOCCINELLID^. 

E. MuLSANT. — Species des Ool^opt^res trim^res s^curipalpes. Lyou, 
1851 2 vols. ; 1 vol. Supplement. Paris, 1853. 
A monograph of the CoccinellidsB of the whole world. 

John L. Le Conte — Remarks apon the Oocciuellidae of the United 
States. <Proc. Ac. Nat. Sc. Phil., Vol. VI, 1852, pp. 129-141. 

G. E. Crotch. — Revision of the Coccinellidae of the United States. 
<Trans. Amer. Ent. Soc, Vol. IV, 1873, pp. 363-382. 

G. R. Crotch. -Revision of the Coccinellidae. Ed. by R. Rippon. 
London, 1874. 

Treats also of the Coccinellidi© of the whole world. 

EROTYLID^. 

J. T. Lacordaire. — Monographic de lafamille des Erotyliens. Paris, 
1842. 

John L. Le Conte. — Synopsis of the ErotylidsB of the United States. 
<Proc. Ac. Nat. Sc. Phil., Vol. VII, 1854, pp, 158-163. 

G. R. Crotch. — Synopsis of the Eroty lidae of Boreal America. <Trans. 
Amer. Ent. Soc, Vol. IV, 1873, pp. 349-358. 

G. R. Crotch. — Revision of the family ErotylidsB. London, 1876. 

These two works treat of the Erotylidae of the whole world. 
ENDOMYCHIJ)^. 

John L. Le Conte. — Synopsis of the Endomychidse of the United 
States. <Proc. Ac. Sc. Phil., Vol. VI, 1853, pi). 357-360. 

A. Gerst^cker. — Monographic der Bndomychiden. Leipzig, 1858. 

Treats of the Endomychidse of the whole world. 

G. R. Crotch. — Synopsis of the Endomychidse of the United States. 
<Trans. Amer. Ent. Soc, Vol. IV, 1873, pj). 359-363. 

COLYDIID^. 

George H. Horn. — [Revisioa of the Bostrychidae and] Synopsis of 
the Colydiidae of the United States. <Proc. Amer. Philos. Soc, 
Vol. XVII, 1878, pp. 555-592. 
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RHYSSODIDJS. 

John L. Lb Conte.— Notes on the Rhyssodidae of the United States. 
<Trans. Amer. Ent. Soc, Vol. V, 1875, pp. 162-168. 

CUCUJID^. 

John L. Lb Contb. — Synopsis of the Cucujides of the United States 
<Proc. Ac. Nat. Sc. Phil., Vol. VII, 185i, pp. 73-79. 

Thos. L. Casey. — Revision of the Cucujidae of America, north of Mex- 
ico. <Trans. Amer. Ent. Soc, Vol. XI, 1884, pp. 69-112, PI. IV- 
VIII. 

MYCETOPHAaiD^. 

John L. Lb Contb. — Synopsis of the Mycetophagidse of the United 
States. <Proe. Ac Nat. Sc. Phil., Vol. VIII, 1856, pp. 12-15. 

GEORaE H. Horn. — [Synoptic tables of Mycetophagus, Triphyllus, 
and Litargus.] <Proc. Amer. Philos. Soc, Vol. XVII, 1878, pp. 
603-608. 

DERMESTIDJE. 

John L. Lb Conte. — Synopsis of the Dermestidse of the United States. 
<Proc. Acad. Nat. Sc, Vol. VII, 1854, pp. 106-113. 

Horace F. Jayne. — Revision of the Dermestidse of the United 
States. <Proc Amer. Philos. Soc, Vol. XX, 1882, pp. 343-377, 
plates 1-4. 

HISTERIDJE. 

John Le Contb. — A monograph of the North American Histeroides. 
<Boston Joarn. Nat. Hist, Vol. V, 1845, pp. 32-66, plates. 

John L. Le Contb. — Synopsis of the species of the Histeroid genus 
Abrseus Leach, inhabiting the United States, with descriptions of 
two nearly allied genera. <Proc Acad. Nat. Sc. Phil., Vol. VI, 
1853, pp. 287-292. 

S. E. de Marseul. — Essai monographique sur la famille des Hist6- 
rides. 2 vols, and supplement. Paris, 1853-'59, 38 pi. 
A monograph of the Histeridss of the whole world. 

GEORaE H. Horn. — Synopsis of the Histeridse of the United States. 
<Proc Amer. Philos. Soc, Vol. XIII, 1873, pp. 273-360, plate. 

NITIDULID^. 

George H. Horn.— Revision of the Nitidulidae of the United States. 
<Trans. Amer. Ent. Soc, Vol. VII, 1879, pp. 267-336. 



Digitized by 



Google 



23 

MONOTOMID^. 

George H. Horn. — Synopsis of the Monotomidae of the United States. 
<Traa8. Aoier. Bat. Soc, Vol. VII, 1879, pp. 257-267. 

LATHRIDIID^. 

0. Gr. VON M!a.nnerheim. — Versuch einei monographischen Darstel- 
lang der Kafergattuugen Oorticaria und Lathridius. <Germar's 
Zeits. f. Bnt., Vol. V, 1845, pp. 1-112. 

John L. Le Oonte. — Synopsis of the Lathridiides of the United 
States and northern contiguous territories. <Proc. Ac. Nat. Sc. 
Phil., Vol. VII, 1855, pp. 299-305. 

byrrhid^. 

John L. Lb Oonte. — Synopsis of the ByrrhidsB of the United States. 
<Proc. Ac. Nat. Sc. Phil., Vol. VII, 1854, pp. 113-117. 

PARNID^. 

John L. Le Oonte. — Synopsis of the Parnidse of the United States. 
<Proc. Ac. Nat. Sc, Vol. VI, 1852, pp. 41-45. 

George H. Horn. — Synopsis of the ParnidsB of the United States. 
<Trans. Amer. Bnt. Soc., Vol. Ill, 1870, pp. 29-42. 

DASCYLLID^. 

John L. Le Oonte. — Synopsis of the Atopidae, Rhipiceridae, and Oy- 
phonidae of the United States. <Proc. Ac. Nat. Sc. Phil., Vol. VI, 
1853, pp. 350-357. 

George H. Horn. — Synopsis of the Dascyllidae of the United States. 
<Trans. Ainer. But. Soc, Vol. VIII, 1880, pp. 76-114, plate. 

RHIPICERID^. 
John L. Lb Conte [see paper just cited]. 

George H. Horn. — Notes on Elateridae, OebrionidsB, RhipiceridsB, and 
Dascyllidae. <Tran8. Amer. Bnt. Soc, Vol. IX, 1881, pp. 85-86. 

ELATERID^. 

John L. Le Oonte. — Eevision of the Elateridae of the United States. 
<Tran8. A mer. Philos. Soc, n. ser.. Vol. X, 1853, pp. 405-508. 

B. DE OANDiiZE. — Monographic des Elat^rides. 4 vols, and 3 supple- 
ments. Li^ge, 1857-'81. 

H. DE BoNVOULOiR. — Monographic de la famille des Bucn^mides. 
Paris, 1871-'75, 42 plates. 
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GEORaE H. Horn. — Notes ou Elateridse, Cebrionidae, Ebipiceridse, and 
Dascyllidse. <Traiis. Aiiier. Eiit. Soc, Vol. IX, 18S1. 

Tabulates Aplasias, p. 77 ; Plastocerus, p. 78 ; Euthysanius, p. 79 ; and the* 
subfamily Cebrioninae, p. 82. 

John L. Le Contk. — Short studies of North American Coleoptera 
(No. 2). <Tran8. Amer. Eiit. Soc, Vol. XII, 1884. 

Tabulates Drasterius, p. 4 ; Megapentbes, P« 6 ; Elater, p. 8 ; Agriotes, p. 15. 

George H. Horn — A study of some genera of Elateridae. <Tran8. 
Amer. Ent. Soc., Vol. XII, 1884, pp. 33-52. 

Tabulates Horistonotus, p. 34; Esthesopus, p. 41 { Ludius, p. 45 ; Eniconyx, 
p. 51. 

George H. Horn. — A monograph of the species of the subfamilies 
Eucneminse, Cerophytinae, and Perothopinse, inhabiting the United 
States. <Trans. Amer. Ent. Soc, Vol. XIII, 1886, pp. 5-58. 

THROSCID^. 

H. DE BoNVOULOiR. — Essai monographique sur la famille des Thro- 
scides. Paris, 1859-'60; with supplement. 

George H. Horn. — Synopsis of the Throscida? of the United States. 
<Trans. Amer. Ent. Soc, Vol. XIl, 1885, pp. 198-208. 

BUPRESTID^. 

Castelnau DE Laporte & Gory. — Monographic des Buprestides. 
Paris, 1835. 

John L. Le Conte. — Eevision of the BuprestidsB of the United States. 
<Trans. Amer. Philos. Soc, n. ser.. Vol. XI, 1859, pp. 187-258. 

G. E. Crotch. — Notes on the species of Buprestidse found in the United 
States. <Proc. Ac. Nat. Sc Phil., 1873, pp. 84-96. 

George H. Horn. — Eevision of some genera of Buprestidae. <Trans. 
Amer. Ent. Soc, Vol. X, 1882, pp. 101-112. 

Revises the group AnthaxidB, viz., the genera Melauophila, Anthaxia, Xeno- 
rbipis. 

George B. Horn. — A monograph of the species of Chrysobothris in- 
habiting the United States. <Trans. Amer. Ent. Soc, Vol. XIII, 
1886, pp. 65-123, plates II-VII. 

LAMPYRID^. 

John L. Le Conte. — Synopsis of the Lampyrides of Temperate North 
America. <Proc. Ac. Nat. Sc Phil., Vol. V, 1851, pp. 331-347. 

John L. Le Conte. — Synopsis of the Lampyridae of the United States. 
<Trans. Amer. Ent. Soc, Vol. IX, 1881, pp. 15-72. 
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MALACHIID^. 

John L. Le Conte.— Catalogue of the Melyrides of the United States, 
with descriptions of new species. <Proc. Ac. Nat. Sc. Phil., Vol. 
VI, 1852, pp. 163-171. 

John L. Le Conte.— Revision of the Dasytini of the United States. 
<Proc. Ac. Nat. Sc, Phil., 1866, pp. 349-;^61. 

Geo. H. Horn.— Synopsis of the Malachidae of the United States. 
<Trans. Amer. Ent. Soc., Vol. IV, 1872, pp. 109-127. 

OLERID^. 

M. Spinola. — Essai monographique sur les C16rites, insectes Col6opt^res. 
G^nes, 1844, 2 vols., 47 plates. 

John L. Le Conte. — Synopsis of the Coleopterous insects of the group 
Cleridae, which inhabit the United States. <Ann. Lye. Nat. Hist., 
New York, Vol. V, 1849, pp. 9-35. 

George H. Horn. — Synopis of the species of Cymatodera and Tri- 
chodes of the United States. <Tran3. Amer. Ent. Soc, Vol. V, 
1876, pp. 220-232. 

PTINID^. 

A. Boildieu. — Monographic de la tribu des Ptiniores. <Ann. Soc. 
Ent. France, 1856. 

A monograph of the subfamily Ptininae. 

John L. Le Conte. — Prodromus of a monograph of the species of the 
Tribe Anobiini, of the family Ptinidae, inhabiting North America. 
<Proc. Ac. Nat. Sc, Phil., 1865, pp. 222-244. 

Geoege H. Horn. — Eevision of the Boatrichidae of the United States. 
<Proc. Amer. Philos. Soc, Vol. XVII, 1878, pp. 540-555. 

CUPESID^. 

John L. Le Conte. — On the Cupesidse of North America. <Trans. 
Amer. Ent. Soc, Vol. V, 1874, pp. 87-88. 

CIOID^. 

J. MELLrfi. — Monographic de Pancien genre Cis des auteurs. <Ann. 
Soc. Ent. France, 1848, pp. 205-274 and 313-396, 4 plates. 

LTJCANID^. 

Chas. Fuchs.— Synopsis of the Lucanidse of the United States. <Bull. 
Brookl. Ent. Soc, Vol. V, 1882, pp. 49-52 and 57-60, 1 plate. 
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John L. Le Conte. — ^Notice of three genera of Scarabseidse found in 
the United States. <Proc. Ac. N^at. Sc. Phil., Vol. VIII, 1836, 
pp. 19-26. 

Treats of Ligyrus, Aphonus, and Polymoechus. 

John L. Le Conte. — Synopsis of the Melolonthidse of the United 
States. <Journ. Ac. Nat. Sc. Phil., ser. 2, Vol. Ill, 1856, pp. 225- 
288. 

Geo. H. Horn. — Notes on some genera of Coprophagous Scarabseidae 
of the United States. <Tran8. Amer. Entom. Soc, Vol. Ill, 1870, 
pp. 42-51. 

Tabulates Copris, p. 42; Canthon, p. 44; Amechanus (Bradycinetus), p. 48; 
Bolbooeras, p. 49; Odontaeus, p. 50. 

Geo. H. Horn. — Description of the species of Aphodius and Dialytes 
of the United States. <Trans. Amer. Ent. Soc, Vol. Ill, 1870, pp. 
110-134. 

Geo. H. Horn. — Synopsis of Aphodiini of the United States. <Trans. 
Amer. Ent. Soc, Vol. Ill, 1871, pp. 284-297. 
CoDtinuation of the foregoing paper. 

Geo. H. Horn. — Descriptions of new Coleoptera of the United States, 
with notes on known species. <Trans. Amer. Ent. Soc, Vol. Ill, 
1870-'71. 

Tabulates Cyclocephala, p. 334 ; Catalpa, p. 337 ; Cremastochilus, p. 339. 

Geo. H. Horn. -Synonymical notes and descriptions of new species of 
North American Coleoptera. <Trans. Amer. Ent. Soc, Vol. V, 
1875. 

Tabulates Onthophagus, p. 137; Ligyms, p. 143; Strategus, p. 143. 

George H. Horn. — Revision of the United States species of OchodsBus 
and other genera of Scarabaeidae. <Trans. Am. Ent. Soc, Vol. 
V, 1876, pp. 177-197. 

Tabulates OchodaBus, p. 177; Macrodactylus, p. 183; Dichelonycha, p. 185; 
Coenonycha, p. 192; Trichius, p. 194. 

George H. Horn. — Oontribations to the Coleopterology of the United 
States, No. 3. <Trans. Amer. Ent. Soc, Vol. VIII, 1880. 

Tabulates Geotrupes, p. 144 ; Phileurus, p. 147 ; and describes the species of 
Plectrodes, p. 145. 

Frederick Blanchard. — On the species of Canthon and Phanaeas 
of the United States, with notes on other genera. <Trans. Amer. 
Ent Soc, Vol. XII, 1885, pp. 163-172. 

Geo. H. Horn. — A monograph of the Aphodiini inhabiting the United 
States. <Tran8. Amer. Entom. Soc, Vol. XIV, 1887, pp. 1--110. 
Supersedes the cwo papers cited above. 
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Geoboe H. Horn. — Revision of the species of Lachnosterna of Amer- 
ica north of Mexico. <Trans. Amer. But. Soc., Vol. XIV., 1887, 
pp. 209-296, pi. III. 

OERAMBYCID^. 

S. S. Haldeman. — Materials towards a history of the Coleoptera Lon- 
gicomia of the United States. <Trans. Araer. Philos. Soc, ser. 2^ 
Vol. X, pp. 27-67 5 and Proc. .Am. Philos. Soc., Vol. IV, 1847, pp. 
371-376. 

John L. Le Contb. — ^An attempt to classify the Longicom Coleoptera 
of the part of America north of Mexico. <Journ. Ac. iN'at. Sc. 
Phil., ser. 2, Vol. I, 1850, pp. 311-340; Vol II, 1852, pp. 5-38^ 
pp. 99-112 and 139-178. 

John L. Le Conte. — Note on the classification of the Cerambycidee, 
with descriptions of new species. <Proc. Ac. Nat. Sc. Phil., 1862, 
pp. 38-42. 

John L. Le Conte — New species of North American Coleoptera. Pre- 
pared for the Smithsonian Institution. Part II. <Sm ithson. Misc. 
Coll., Vol. XI, 1874. 

Tabulates the foUowing genera: Criocephalns, p. 169; Eburia, p. 179 ; £la- 
phidioD, p. 181; ADeflus, p. 185; Crossidius, p. 196; Acraseops, p. 208; 
Strangalia, p. 212 ; Typoceru8,p. 213; Leptura, p. 215; Monilema,p. 229; 
MonohammuH, p. 231 ; Pogonocherus, p. 237 ; Saperda, p. 23d. 

OEOsaE H. Horn. — Notes on some genera of Cerambycidae of the 
United States. <Trans. Amer. Ent. Soc, Vol. VII, 1878, pp. 41-59. 
Gives tables of Pogonocherusi p. 42 ; Mecas, p. 44 ; Oberea, p. 45 : Tetraopes, 
p. 48; Tetrops, p. 50. 

GEOBaB H. HoBN. — Notes on some genera of Cerambycidse, with de- 
scriptions of new species. <Trans. Amer. Ent. Soc, Vol. VIII, 
1880, pp. 115-133. 

A complete revision of the tribe Acanthoderini, p. 115 ; tables of ^theceras, 
p. 133; Cyllene, p. 134. 

Ohas. W. Leng.— Synopsis of Coleoptera [Cerambycidae]. <Bull. 
Brookl. Ent. Soc, Vol. Vll, 1884, No. 1, p. 7, and in subsequent 
numbers ; continued in Entomologica Americana, Vols. I-III, and 
not yet completed. 

Follows the classification by Drs. Le Conte and Horn. The tables for the 
determination of the species are partly reproduced from those given by 
Dr. Le Conte or Dr. Horn, and partly original by Dr. Horn or by Mr. 
Leng. 

GEORaE H. Horn. — Descriptions of some new Cerambycidae, with 
notes. <Trans. Amer. Ent. Soc, Vol. XII, 1885, pp. 173-197. 
Gives tables of Oxoplus, p. 175 ; Stenosphenus, p. 177 ; Monilema, p. 180 • 
Monohammas, p. 190; Goes, p. 193: Dorcaschema, p. 193: Oncideres, p. 
194; Eupogonins, p. 196; Dysphaga, p. 197. 



Digitized by 



Google 



28 

CHRYSOMELID^. 

E. SuFFRiAN. — Monograpbie und kritisches Yerzeichniss der nord- 
amerikanischen Cryptocephalen. <Liuii8ea Entom., Vols. VI-YIIl, 
1852-'54. 

W. F. RoaERS. — Synopsis of the species of Chrysomela and allied gen- 
era inhabiting the United States. <Proc. Ac. Nat. Sc. Phil., Vol. 
VIII, 1856, pp. 29-39, 1 plate. 

A synopsis of the present tribe Chrysomelini. 

John L. Le Conte. — Un the species of Galeruca and allied genera in- 
habiting North America. <Proc. Ac. Nat. Sc. Phil., 1865, pp. 204- 
222. 

A review of Galerucini genuini. 

G. R. Crotch. — Materials for the study of t he Phytophaga of the United 
States. <Proc. Ac. Nat. Sc. Phil., 1873, pp. 19-83. 

A revision of m^ st of the North American genera of Chrysomelidse, omitting 
most of the Cryptocephalini, the Galerucini genuini and the genera Haltica 
and Longitarsus. 

John L. Le Conte. — Short studies of North American Coleoptera. 
<Trans. Amer. Ent. Soc, Yol. YIII, 1880. 

Gives synoptic tables of Monachus, p. 195; Diachus, p. 196; Triachus, p. 
197; Bassarens, p. 198; Cryptocephalus, p. 199; Pachybrachys, p. 204. 

Geoeoe H. Horn. — Miscellaneous notes and short studies of North 
American Coleoptera, Chrysomelidse, Hispini. .<Trans. Amer. 
Ent. Soc, Yol. X, 1883, pp. 290-303. 

BRUCHID^. 

Geo. H. Horn. — Revision of the Brachidae of the United States. 
<Trans. Amer. Ent. Soc, Yol. lY, 1873, pp. 311-342. 

tenebrtonid^. 

Geo. H. Horn. — Revision of the Tenebrionidse of America, north of 
Mexico. <Trans. Amer. Philos. Soc, n. ser., Yol. XIY, 1870, pp. 
253-404, 2 plates. 

CISTELID^. 

This family has never been monographed, and we have only tables of the 
genera Hymenorus and Mycetochares, by Le Conte, in " New Species of 
North American Coleoptera" (Smithson. Misc. Contrib., etc., p. 135) ; and 
Trans. Amer. Philos. Soc, XVII, 1878, p. 616. 

OTHNIID^. 

The few species of the single genns constituting this family have b«»en tablu- 
lated by Dr. Horn in Trans. Amer. Ent. Soc, Vol. II, 1868, pp. 132, 133. 

LAGRIID^. 

Geo. H. Hobn. — Miscellaneous Coleopterous studies. <Trans. Amer. 
Ent. Soc, Yol. XY., 1888. 

Contains on pp. 28-32 a synopsis of the family. 
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MONOMMID^. 



James Thomson. — Monograpbie de la famille des Monommides. < Ann. 
Soc. Ent. France, 18G0, pp. 5-38. 

Amonographof the family of the whole world. The few (four) species hitherto 
found in North America are tabulated by Dr. Horn in Trans. Amer. Ent. 
Soc., Vol. IV, 1M72, p. 150. 

MELANDRYID^. 

No complete synopsis has hitherto been published, and excepting a table of 
Hallomenus, by Dr. Le Conte (Proc. Amer. Philos. Soc, Vol. XVII, 1878, 
p. 619), we can only record the following paper . 

George H. Horn.— Notes on the Mycteridie and other Heteromera. 
<Trans. Amer. Ent. Soc., Vol. VII, 1879, pp. 336-339. 
Tabulates Mycterus and Lacconotns. 

Geo. H. Horn. — Miscellaneous Coleopterous studies. <Traus. Amer. 
Ent. Soc, Vol. XV., 1888. 

Contains on pp. .3-2-44 a revised table of the tribes of Melandryidt© and tables 
of the genera EnstrophnSi Holostrophus, Orchesia, and Hypulus. 

PYTHID^. 

Excepting the table of Cononotus, by Dr. Horn (Trans. Am. Ent. Soc, Vol. 
II, 1868, p. 136). and a table of Pytho, by the same author (1. c. Vol. XV, 
1888, p. 45), we have no synoptic papers on this family. 

CEDEMERID^. 

John L. Le Conte.— Synopsis of the CEdemeridse of the United States. 
<Proc. Ac. Nat. Sc. Phil., Vol. VII, 1854, pp. 20-22. 

CEPHALOID^. 

The few species composing this family are tabulated by Dr. Le Conte in Mr. 
E. P. Austin's Catalogue of the Coleoptera of Mount Washington, N. H. 
<Proc. Boston Soc. Nat. Hist., Vol. XVI, 1874, pp. 265-276. 

MORDELLID^. 

John L. Le Oonte. — Synopsis of the Mordellidse of the United States. 
<Proc. Ac. Nat. Sc. Phil., 1862, pp. 43-51. 

John B. Smith.^-A synopsis of the Mordellidae of the United States. 
<Tran8. Amer. Ent. Soc, Vol. X, 1882, pp. 73-100, Plates I-III. 

RHIPIPHORID^. 

John L. Le Conte. — Note on the species of Myodites Latr., inhabiting 
the United States. <Proc. Ac. Nat. Sc. Phil., 1865, pp. 96-98. See 
also *^ Short Studies of North American Coleoptera," <Trans. 
Amer. Ent. Soc, Vol. YIII, 1880, p. 210. 

George H. Horn. — Notes on the species of Rhipiphorus of the United 
States. <Trans. Amer. But. Soc, Vol. V, 1875, pp. 121-125. 
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ANTHIOID^. 

F. DE LA. FERT^-S^NECTfeRE. — Mouographie des Anthicus et genres 
voisius, Ool6opt^res h^t^romferes de la tribus des Trach^lides. 
Paris, 3848. 

John L. Le Oonte. — Synopsis of the Anthicites of the United States. 
<Proc. Ac. Nat. Sc. Phil., Vol. VI, 1852, pp. 91-104. 

John L. Le Oonte. — Synopsis of the Pyrochroidae of the United 
States. <Proc. Ac. Nat. Sc. Phil., Vol. VII, 1855, pp. 270-275. 
The tribes Pedilini, Xylophilini, and Macratrini, formerly attached to the 
Pyrochroidaj, are here treated. 

George H. Horn. — Synopsis of the species of Oorphyra Say, of the 
United States. <Trans. Amer. Ent. Soc, Vol. Ill, 1871, pp. 278- 
283. 

For subsequent tables by Dr. Horn of the same genus see Trans. Amer. Ent. 
Soc, Vol. V, 1874, p. 40, and,* Z. c. Vol. X, 1883, pp. 305-310. 

PYROCHROID^. 

John L. Le Oonte. — Synopsis of the Pyrochroidse of the United 
States. <Proc. Ac. Nat. Sc. Phil., Vol. VII, 1855, pp. 270-275. 

George H. Horn. — Miscellaneous Coleopteroas studies. <Trans. 
Amer. Ent. Soc., Vol. XV, 1888. 
Contains on p. 47 a table of Dendroid es. 

MELOID^. 

John L. Le Oonte. — Synopsis of the Meloides of the United States. 
<Proc. Ac. Nat. Sc. Phil., Vol. VI, 1853, pp. 328-350. 

George H. Horn. — Revision of the species of several genera of Me- 
loidae of the United States. <Proc. Am. Philos. Soc, Vol. XIII, 
1873, pp. 88-117. 

Gives tables of Macro basis, p. 88; Epicauta, p. 95; Cantharis, p. 103; Pom- 
phopoea, p. 115. 

RHYNCHOPHORA. 

0. J. ScHCENHERR. — Grcnera et species Curculionidum cum synonymia 
hujus familisB . . . 8 vols., Paris, 1833-'34, 

An additional volume. Mantissa secunda familisB Curculionidum, appeared 

in 1847. 
A monograph of the Rhynchophora (including the Bruchidse) of the whole 
world but now antiquated. 

C. ZiMMERMANN. — Synopsis of the Scolytidaeof America, north* of Mex- 
ico. With Notes and an Appendix by J. L. Le Conte. <Trans. 
Amer. Ent. Soc, Vol. II, 1868, pp. 141-178. 
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GEOBas n. Horn. — ^The BrentbidsB of the United States. <Trans. 
Amer. Bnt. Soc., Vol. IV, 1872, pp. 127-129. 

George H. Horn. — Contributions to a knowledge of the Onrculioni- 
dsB of the United States. <Proc. Amer. Philos. Soc., Vol. XIII, 
1873, pp. 407-469. 

A revision of the CalandridaB and synopses of OtidooephaluSi p. 448 ; Mag- 
dalis, p. 452; Balaninus, p. 457; Orchestes, p. 461; RhyssomatuS) p. 463; 
Cbalcodermus, p. 465 ; Analcis, p. 467. 

John B. Smith. — Synopsis of the Apioninae of North America. 
<Trans. Amer. Ent. Soc, Vol. XI, 1874, pp. 41-68, 3 plates. 

John L. Le Oonte and George H. Horn. — ^The Ehynchophora of 
America, north of Mexico. <Proc. Amer. Philos. Soc, Vol. XV, 
1876. 

A monograph of the North American Rhynchophora. 

Frederick Blanchard. — Table of Balaninus (lerm. <Bull. Brook. 
Ent. Soc, Vol. VII, 1884, pp. 106-108. 
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LEPIBOPTERA. 

L^CATALOGUES AND LISTS. 

J. G. MoBBis. — Catalogue of the described Lepidoptera of North Amer- 
ica. Washington, Smithsonian Institution, 1860. 

This is the first catalogue of the North American Lepidoptera, bnt now greatly 
antiquated and superseded. 

J. W. Weidemeyee. — Catalogue of North American Butterfies. 
<Proc. Entom. Soc. Phil., Vol. II, 1863-'66, pp. 143-154 and 513-542. 
Superseded by subsequent papers. 

A. E. Gbote and C. T. Kobinson. — A synonymical catalogue of Korth 
American Sphingidae, with notes and descriptions. <Proc. Entom. 
Soc. Phil., Vol. V, 1865, pp. 149-193, 3 plates. 

Gives full and complete synonymy, with descriptions of several new genera 
and species. 

A. R. Grote and C. T. Robinson. — List of the Lepidoptera of North 
America. Philadelphia, Amer. Ent. Soc, 1868. 

Contains the Sphingidse, ^geriidse, ThyridsB, ZygsenidsB, and Bombycidae. 

A. R. Gbote. — List of the Noctuidae of North America. <Bull. Buffalo 

Soc. Nat. Hist, Vol. II, 1874, pp. 1-77. 

The only synonymical and bibliographical catalogue of the North American 
NoctuidsB. 

S. H. SouDDER. — Synonymic list of the Butterflies of North America, 
north of Mexico. Part I. Ny mphales. <Bull. Buff. Soc. Nat. Hist, 
Vol. II, 1875, pp. 233-269 ; Part II. Rurales. <L. c, Vol. Ill, 1876, 
pp. 98-129. 

Contains a very complete synonymy, but its classification has not been adopted 
by subsequent writers. 

W. F. KiRB Y. — A synonymic catalogue of diurnal Lepidoptera, London, 
1871; Supplement, London, 1877. 

A complete synonymical list of the diurnals of the world. 

B. Gerhard. — Systematisches Verzeichniss der Macrolepidopteren 
von Nord-Amerika. Leipzig, 1878. 

Merely a check-list and not reliable. 

H. Streoker. — Butterflies and Moths of North America. Biurnes. 
Reading, Pa., 1878. 

A very complete synonymical and annotated catalogue, with glossary of 
terms and an introductory chapter giving directions for collecting, pre- 
serving, and shipping butterflies. 
22310— Bull 19 3 33 
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V. T. Chambers.— Index to the described Tineina of the United States 
and Canada. <Bull. U. S. Geol. Survey Terr., Vol. IV, 1878, pp. 
125-167. 

An annotated catalogue, with descriptions of many new species. 

Brooklyn Entomological Society.— Check-list of the Macrolepi- 
doptera of America, north of Mexico. Brooklyn, N. Y., 1882. 

A. E. Grote. — 'New Check List of North American Moths. Kew York, 
Author, 1882. 

A list of all heterocerons Macrolepidoptera ; also the Pyralidae and Tortri- 
cidse. Supersedes several previous lists by the same author. 

C. H. Fernald. — A synonymical catalogue of the described Tortricidse 
of North America, north of Mexico. <Trans. Amer. Ent. Soc, Vol. 
X, 1882, pp. 1-64; also separate. 

W. H. Edwards. — Revised catalogue of the Diurnal Lepidoptera of 
America north of Mexico. <Trans. Amer. Entom. Soc, Vol. XI, 
1884, pp. 245-338. 

This* is the most recent reference and synonymic catalogue, superseding a 
similar catalogue hy the same author published in 1877. 

W, H. Edwards. — List of species of the Diurnal Lepidoptera of Amer- 
ica north of Mexico. Boston, Houghton, Mifflin & Co., 1884, 4to. 
A mere list of the species, following in all respects the catalogue just cited, 
and printed to accompany Vol. II of the ** Butterflies of North America/' 

IL—GENERAL WORKS ON CLASSIFICATION. 

G. A.W. Herrioh-Schaeffer.— Sammlungneuer oder wenig bekann- 
ter aussereuropaischer Schmetterlinge. Vol. I. Eegensburg, 1850- 
'58; Vol. II, Pt. 1, 1869. 

Contains a classification of the Lepidoptera, which forms the hasis of our 
present arrangement. 

John G. Morris. — Synopsis of the described Lepidoptera of North 
America. Part 1. . Diurnal and Crepuscular Lepidoptera. Wash- 
ington, Smithsonian Institution, 1862. 

Compiled descriptions of the North American Lepidoptera, from the Rho- 
paloctra to the BombycidsB. 

H. Streoker.— Lepidoptera, Rhopaloceres et Heteroceres, indigenous 
and exotic ; with descriptions and colored illustrations. Eeading, 
Pa., 1872-77. 

Fifteen parts of this work have been published containing figures and de- 
scriptions of many North American species. 

John B. Smith. — An introduction to a classification of the North Amer- 
ican Lepidoptera. <Bull. Brookl. Ent. Soc, Vol. VII, 1884, pp. 70- 
74 and 81-83. 

A synopsis of the families of Lepidoptera, based on Herrich-Schaeffer's classi- 
fication. 
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IIL— MONOGRAPHS AND SYNOPSES. 

Bhopalocera. 

J. A. BoiSDUVAL. — Histoire naturelle des Insectes. Species g^n^ral des 
L^pidoptferes. Suites ^ Buffou. Paris, 1836. 

Contains fall descriptions of the known species, but extends only from Pa- 
pilio to the end of Terias. 

E. Doubled AY and W. O. Hewitson. — The genera of diurnal Lepidop- 
tera, comprising their generic characters, a notice of their trans- 
formations, and a catalogue of the species of each genus ; illustrated, 
with 86 colored plates from drawings by W. 0. Hewitson. 2 vols., 
London, 1846-'52. 

This work was completed by West^ood after the death of Doableday. 

S. H. SouDDER. — Butterflies: Their structures, changes, and life-his- 
tories, with special reference to American forms. Being an appli- 
cation of the "Doctrine of descent'' to the study of Butterflies, with 
an appendix of practical instructions. New York, Henry Holt & 
Co., 1881. 

Carl Plobtz. — Die Hesperiinen-Gatting Hesperia Aut. und ihre 
Arten. <Stettin. en torn. Zeit., 1882, pp. 314-344, continued in 
subsequent volumes. 

John B. Smith. — Synopsis of the genera of the North American Bho- 
palocera. <Bull. Brookl. Ent. Soc, Vol. VI, 1883, pp. 37-46. 
A tabular synopsis embraciDg all North American genera. 

C. H. Fernald. — ^The Butterflies of Maine. Designed for the use of 
the students in the Maine State College, and the farmers of the 
State. Orono, Me., 1884. 

G. H. French. — The Butterflies of the Eastern United States. For 
the use of classes in Zoology and private students. Philadelphia, 
Lippincott & Co., 1886. 

Gives synopses of the genera and species, and descriptions of the species. 

Brooklyn Entomological Society. — Synopses of Butterflies. 
<Bull. Brooklyn Entom. Sue, Vol. I and subsequent volumes 5 con- 
tinued in Entomologica Americana, Vol. I. 

Synopses of the North American species of Rhopalocera, the later articles 
giving tables of species and bibliography. Not yet completed. 

Samuel H. Scudder. — Comparative tables for the families of Butter- 
flies. <Canad. Entom. Vol. XIX, 1887, No. 11, pp. 201-206. 

W. H. Edwards. — Butterflies of North America. Boston, Houghton, 
Mifflin & Co. 

Two volumes are completed and the third is in coarse of publication. 
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H^rocera. 

SPHINGED^. 

T. W. Habkis. — Descriptive Catalogue of the North American iasects 
belonging to the Linnsean genus Sphinx, in the cabinet of Thaddeus 
William Harris, M. D., librarian of Harvard University. <Amer. 
Journ. Sc. and Arts, Vol. XXXVI, 1839, pp. 282-320. 

Includes not only the Sphingidae as at present limited, but also the Zygaeni- 
dsB of Grote's new list. 

B. Clemens. — Synopsis of the North American Sphingides. <Jottrn. 

Ac. Nat. Sc. Phil., Vol. IV, Pt. 2, 1859, pp. 97-190. 
A monograph of the family as at present limited. 

J. A. BoiSDUVAL. — Sphingides, Sesiides, Castniides. Paris, Eoret 1874. 
Forms part of the Suites h Buffon, and is Vol. I of the Species g^n^ral des 
L^pidopt^res h^t^roc^res. 

A. G. Butler. — Kevision of the Heterocerous Lepidoptera of the 
family Sphingidae. <Trans. Zool. Soc. London, Vol. IX, 1877, pp. 
511-644, PI. XC-XCIV. 

A descriptive catalogue. 

John B. Smith. — An introduction to a classification of the North 
American Lepidoptera. Sphingidae. <Entom. Amer., Vol. 1, 1885, 
pp. 81-87. 

Contains a synopsis of the genera, with brief remarks on each. 

C. H. Feenald.— The Sphingidae of New England. Orono, Me., 1886. 

Gives the life-history, so far as known, of all species recorded from New Eng- 
land. 

John B. Smith. — A monograph of the Sphingidae of North America, 
north of Mexico. <Trans. Amer. But. Soc, Vol. XV, 1888, Part II, 
12 plates. 

[This is not puhlished but is included here because now in the printer's 
hands.— C. V. R.] 

SESILD^. 

See papers by Harris and Boisduval above cited, who treat the SesiidsB as a 
part of the Sphingidae, both works being antiquated so far as they relate to 
the SesiidfiB. 

John B. Smith. — An introduction to a classification of the North 
American Lepidoptera. <Entom. Amer., Vol. IX., 1888, pp. 9-13. 

THYBID^. 

This family has also been treated by Harris and Boisduval as a part of the 
Sphingidae. 

ZYG^NID^. 

A. S. Packard, Jr. — Notes on the family Zygsenidse. <Proc. Essex 
Institute, Vol. IV, 1864, pp. 7-47, PI. I, II. 

Description of a number of new genera and species, with notes on others. 
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A. E. Grote. — Catalogue of the ZygsBnidae of North America. <Bull. 
Buffalo Soc. Nat. Sc, Vol. 1, 1873, pp. 29-36. 

E. B". StrbtoA. — Illustrations of the ZygaBuidas aud BombycidsB of 
North America. San Francisco, Cal., Author, 1874. 

John B. Smith. — Notes on the systematic position of some North 
American Lepidoptera. <Trans. Amer. Entom. Soc., Vol. XII, 
1885, pp. 77-84. 

Discusses the genera classed as ZygsBnidae in Qrote's U8t» and separates them 
into carefully defined groups. 

BOMBYCID^. 

A. 8. Packard, Jr. — Synopsis of the Bombycidse of the United States. 
<Proc. Entom. Soc. Phil., Vol. Ill, 1864, pp. 97-130 and 331-396. 

A. R. Grote. — On the North American Platypteryginae. <Tran8. Amer. 
Ent. Soc, Vol. II, 1868, pp. 65-67. 

A. R. Grote. — List of the North American Platypterices, Attaci, Hemi- 
leucini, Geratocampadse, Lachueides, Teredines, and Hepiali, with 
notes. <Proc. Amer. Philos. Soc, Vol. XIV, 1874, pp. 256-264. 

R. H. Stretch. — ^Illustrations of the Zygaeuidae and Bombycidae of 
North Ameiica. San Francisco, Cal., Author, 1874. 
The Lithosiidse and Arctiidse are principally treated. 

A. G. Butler.— On the Lepidoptera of the family Lithosiidae, in the 
collection of the British Museum. <Trans. Entom. Soc London, 
1877, pp. 325^77, PI. VIII. 

A. R. Grote. — Table of species of Euchaetes. <Canad. Entom., Vol. 
XIV, 1882, pp. 196, 197. 

J. S. Bailey. — Some of the North American Oossidae, with facts in 
the life history of Gossm centerensis Lintner. <Bull. No. 3, 1883, U. 
S. Department of Agricult., Divis. of Entomol., pp. 49-55, PI. I, II. 

H. H. Lyman. — The North American Oallimorphas. <Canad. Ent. Vol. 
XIX, 1887, pp. 181-191, plate. 

John B. Smith. — ^The North American species of Callimorpha, Latr. 
<Proc TJ. S. Nat. Mus., 1887, pp. 342-353, PL XIII, XIV. 

noctuid^. 

A. GUENEE. — Noctuelites. Species g6n6ral des L6pidoptferes. Suites 
k Buffon.* Paris, Roret, 1852, Vols. 5-7. 

Vol. VIII of the same work treats the Deltoides et Pyralites, the former group 
now being attached to the Noctuidse. 

A. R. Geote. — A Revision of the species of Oymatophoriua found in the 
United States and British America, with descriptions of new species. 
<Proc. Entom. Soc. Phil., Vol. II, 1863, jip. 54-59. 
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A. E. Grotb. — The species of Erotyla, Spragueia, Pruva, Xanthoptera, 
Exyra, and Prothymia. <Canad. Ent., Yol. XI, 1879, pp. 231-238. 

A. R. Geote. — Oq the described North American species of Thalpo- 
chares. <Canad. Entom., Vol. XII, 1880, pp. 57-59. 

A. R. Grote. — List of North American Bombycise of HUbner. <Canad. 
Entom., Yol. XIII, 1881, pp. 151-153. 

A. E. Grote. — Preliminary list of the North American species of Agrotis, 
with descriptions. <Bull. U. S. Geol. Survey, Vol. VI, 1881, pp. 
149-164. 

A. E. Grote. — North American Moths, with a preliminary catalogue 
of the species of Hadena and Polia. <Bull. U. S. Geol. and Geogr. 
Survey, Vol. VI, 1881, pp. 257-277. 

A. E. Grote. — The North American species of Mamestra. <Oanad. 
Entom., Vol. XIII, 1881, pp. 126-130. 

A. E. Grote. — New Noctuids, with a list of the species of Oncocnemis. 
<Papilio, Vol. 1, 1881, pp. 33-35. 

A. E. Grote. — ^New Noctuidae, with list of species of Perigrapha. <Oan. 
Ent., Vol. XIII, 1881, pp. 131-134. 

A. E. Grote. — The North American species of Eustrotia. <Papilio, 
Vol. 1, 1881, pp. 10-11. 

John B. Smith. — A synopsis of the North American genera of the 
Noctuidae. <Bull. Brooklyn Entom. Soc, Vol. IV, 1882, pp. 48-52, 
and Vol. V, from May till ffovember, 1882. 

Contains a tabular synopsis of the genera, with critical notes on many of them. 

John B. Smith. — Remarks on the generic characters of the Noctuidae. 
<Canad. Ent., Vol. XIV, 1882, pp. 65-72. 

Geo. H. French. — Synopsis of the Noctuidse of Illinois. Greenville, 
Ills., 1882. <Curator's Eeport in the eighth Ann. Rep. of the Prin- 
cipal to the Board of Trustees of the South 111. Normal University. 

A. R. GROTE.-^Notes on the genus Tripudia, and on the species of 
Spragueia. <Canad. Ent., Vol. XIV, 1882, pp. 32-33. 

A. R. Grote. — List of the species of Tripudia and Gyros. <Canad. 
Entom., Vol. XIV, 1882, pp. 195-196. 

A. R. Grote. — Introduction to a study of the North American Noctuidae. 
<Proc. Amer. Philos. Soc, Vol. XXI, 1883, pp. 134-176. 

Gives a brief review of structural characters of the family and a list of the 
species described by Grote, with descriptions of several new fjenera and 
species. 
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A. R. Grote. — List of ApatelsB belonging to the groups Acronicta and 
Trisena. <Papilio, Vol. UI, 1883, pp. 67-70. 

A. E. Grote. — Conclusion of List of American Apatelas. <Papilio, 
Vol. Ill, 1883, pp. 111-117. 

A. R. Grote. — On the North American Calpinae to Heliothinae. <Canad. 
Enl., Vol. XV, 1883, pp. 72-77 and 102-110. 

John B. Smith. — Synopsis of the Korth American Heliothinae. <Trans. 
Amer. Ent. Soc, Vol. X, 1883, pp. 205-256, pi. VII, VIII. 

A. R. Grote. — ^Remarks upon the North American Heliothinse and their 
recent literature. <Trans. Amer. Ent. Soc, Vol. X, 1883, pp. 257- 
268. 

G. D. HuLST.— The genus Catocala. <Bull. Brookl. Ent. Soc, Vol. 
VII, 1881, pp. 13-56, PL I. 

A complete monograph of the genas. 

GEOMETRID^. 

A. S. Packard, Jr. — A monograph of the Geometrid moths or Pha- 
Isenidae of the United States. <U. S. Geological Survey of the 
Terr. Department of the Interior. F. V. Hayden, U. S. Geologist 
in charge. Report, Vol. X, Washington, B. C, 1876, pp. 607, 13 
plates. 

This bupersedes all prior works and gives a complete index to the prior litera- 
ture as well as a description of every species. 

PYRALIDJE. 

A. Guen:6e. — Deltoides et Pyralites. Species g^n^ral des L^pidopt^res. 
Vol. VIII, Suites k Button. Paris, Roret, 1854. 

A. R. Grote. —Preliminary studies^on the North American Pyralidse. 
<Bull. U. S. Geol. and Geogr. Surv. Terr., Vol. IV, 1878, pp. 669- 
706. 

Includes annotated list of the North American species of Botis, and provisional 
list of species of Phycidse. 

A. R. Grote. — Preliminary list of North American species of Crambus. 
<Oanad. Ent., Vol. XII, 1880, pp. 77-80. 

TORTRICID^. 

OoLEMAN T. Robinson — Notes on American Tortricidae. <Trans. 
Amer. Ent. Soc, Vol. II, 1869, pp. 261-288, Pis. 1 and IV-VIII. 

Thomas, Lord Walsingham. — North American Tortricidae. British 
Museum. Illustrations of typical specimens of Lepidoptera heter- 
ocera in the collection of tlie British Museum. 1 vol., folio, 1879, 
pp. 12+84, PI. XVII. 
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0. H. Febnald. — A synouymical catalogue of the described Tortricidae 
of North America, north of Mexico. <Tran8. Amer. Entom. Soc. 
Yol. X, 1882, pp. 1-64. 

TINEID^. 

B. Clemens. — The Tineina of North America, by the late Dr. Bracken- 
ridge Clemens. Being a collected edition of his writings on that 
group of insects. With notes by the editor, H. T. Stainton. Lon- 
don, Van Voorst, 1872, pp. 15+282. 

V. T. Chambers. — Index to the described Tineina of the United States 
and Canada. <Bull. U. S. Geol. and Geogr. Surv. Terr., Vol. IV, 
1878, pp. 125-167. 

Thomas, Lord Walsingham. — North American Coleophorse. <Trans. 
But. Soc. London, 1882, pp. 429-442, PI. XVII. 

Thomas, Lord Walsingham. — ^A revision of the genera Acrolophus, 
Poey and Anaphora, Clem. <Trans. Entom. Soc. London, 1887, 
pp. 137-173, Pis. VII, VIII. 
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DIPT£BA. 

L— CATALOGUES. 

C. E. OsTEN Sacken. — Catalogue of the described Diptera of North 
America. WashiDgton, Smithsonian Institution, 1858. <Smith- 
sonian Misceli. Collections, Vol. III. 

C. R. OsTEN Saoken.— Catalogue of the described Diptera of North 
America. [Second edition.] Washington, Smithsonian Institu- 
tion, 1878. <Smithsonian Misceli. Collections, 270. 

This completely supersedes the first edition aud contaios by far more than a 
synonymical reference list of the North American Diptera. 

IL— GENERAL WORKS ON CLASSIFICATION. 

F. W. Meigen. — Systematische Beschreibung der bekannten euro- 
paischen zweifliigeligen lusecten. 7 vols. Aachen und Hamm, 
1818-'38. 

Although only dealing with the European fauna and now antiquated and 
superseded, in many parts, this work is still the foundation of the modem 
classification of Diptera. 

C. E. W. Wiedemann. — Aussereuropaische zweifliigelige Insecten. 
2 vols. Hamm, 1828-'30. 

A continuation of Meigen's work, aud containing descriptions of many genera 
and species belonging t.o the North American fauna. 

J. Maoquart. — Dipt^res exotiques nouveaux ou peu connus. 2 vols, 
in 5 parts and 5 supplements. Paris, 1838-'55. 

Contains descriptions of many North American genera and species. 

J. R. SCHINEB. — Fauna Austriaca. Die Fliegen (Diptera). Kach der 
analytischen Methode bearbeitet, mit der Characteristik siimmt- 
licher europaischer Gattungen, der Beschreibung aller in Deutsch- 
land vorkommenden Arten und der Aufzahlnng aller bisher be- 
schriebenen europaischen Arten. 2 vols., Wien, lS62-'64. 

Although dealing with the European fauna, this work is very useful on ac- 
cou nt of the analytical tables of families and genera. 

H. LoEW AND 0. R. Osten-Sacken Monographs of the Diptera of 

North America. (Smithsonian Miscellaneous Collections.) 4 parts. 
Washington, Smithsonian Institution, 1862-'72. 

The several monographs will be found enumerated un^^r the respective 
families. 

41 
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H. LoEW. — Diptera Americae septentrionalis indigena. 2 parts. Ber- 
lin, 1861-'72. (Originally published in 10 centurise in the Berliner 
Entomol. Zeitschrift.) 

DescriptioDs of 1,000 North American Diptera, but without synoptic arrange- 
ment. 

0. E. Osten-Sacken. — Western Diptera: Descriptions of new genera 
and species of Diptera from the region west of the Mississippi and 
especially from California. <Bull. U. S. Geol. and Geogr. Survey 
of the Territories, Yol. Ill, 1877, pp. 189-354. 

F. Braueb. — Die Zweifliigler des Kaiserlichen Museums zu Wien. 
I-III. Wien, 188(M83. 

Important contributions to the classification of the Diptera. 

IIL— MONOGRAPHS AND SYNOPSES. 
CECIDOMYIDwffi. 

J. Winnebtz. — ^Beitrag zu einer Monographie der Gallmiicken, 
<Linn8ea Entomologica, Yol. VIII, 1853, 4 plates. 

R. OsTEN Sacken. — On the North American Cecidomyidae. <Mono- 
graphs of the Diptera' of Korth America, by H. Loew and Osten 
Sa<5ken, Part I, Ko. 5, 1862, pp. 173-205. 

B. D. Walsh. — On the insects, Coleopterous, Hymenopterous, and 

Dipterous, inhabiting the galls of certain species of Willow. Dip- 
tera. <Proc. Ent. Soc. Phil., Yol. Ill, 1864, pp. 543-644; Vol. 
VI, 1866, pp. 223-229. 

J. VON BERGENSTiMM AND PAUL LoEW. — Synopsis Oecidomyidarum. 
<yerh. k. k. zool.-bot. G^s. in Wien, Yol. XXYI, 1876, pp. 1-104. 
A synopsis of all the literatore of the family. 

MYCETOPHILID^. 

J. Winnebtz. — Beitrag zu einer Monographie der Pilzmucken. 
<Yerh. k. k. zool.bot. Ges. in Wieu, 1863, pp. 637-694. 

Useful for determination of genera ; no American species are described. 

J. Winnertz.— Beitrag zu einer Monographie der Sciarinen. <Yerh. 
k. k. zool.-bot. Ges. in Wieu, 1867. 

BLEPHAEOOERIDJE. 

H. LoEW. — Revision der Blepharoceridse. <Schles. Zeitschr. f. Entom., 
neue Folge, Heft YI, Breslau, 1877. 

TIPULID^. 

C. R. Osten Sacken. — New genera and species of North American 

Tipulidae with short palpi, with an attempt at a new classification 
of the tribe. With two plates. <Proc. Ac. Nat. Sc. Phil., 1859, 
pp. 197-256. 
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R. OSTEN Sacken.— On the North American Tipulidae (Part First). 
<Monographs of the Diptera of North America, Part IV, 1869. 
A moDograph of the North American Tipulidse brevipalpi and the sections 
Cylindrotomina and Ptychopterina. 

C. R. OsTEN Saoken.— Studies on Tipulidae. Part I. Review of the 
published genera of the Tipulidae longipalpi. <Berliner entomol. 
Zeitschr. Vol. XXX, 1886, pp. 153-188. 

XYLOPHAaiD^. 

Ft. Brauer. — Versuch einer Oharacteristik der Gattungen der Nota- 
canthen (Ltr.), mit RUcksicht auf die ira Kaiserlichen Museum be- 
findlichen von Dr. J. R. Schiner aufgestellten ueuen Gattungen. 
<Die Zweifliigler des Kais. Museums zu Wien, Vol. II, 1882, pp. 
3-35. 

The Notacantha Latreille comprise the families Xylophagidse and Stratio- 
myidsB. 

S. W. WiLLiSTON. — On the classification of North American Diptera. 
(Third paper.) <Entomolog. Amer., Vol. 1, 1885, pp. 114-116. 
Tables for distingaishing the families Stratiomyidse and Xylophagidao and 
oscillant genera ; table of the genera of Xylophagidse. 

eTRATIOMYID^. 

S. W. WiLLiSTON. — On the classification of North American Diptera 
(Third paper.) <Entomolog. Amer., Vol. 1, 1885, pp. 114-116 and. 
152-166. 

Tables of the subfamilies and genera of the family. 

TABANIDJS. 

0. R. OsTEN Sacken.— Prodrome of a monograph of the Tabanidse of 
the United States. <Memoirs of the Boston Soc. of Nat. Hist., Vol. 
II, 1875-'78. 

Part I. The genera Pangonia, Chrysops, Silvius, Hsemotopota, Diabasis (Z. c, 
pp. 365-397). Part II. The gen us Tabanus, with an Appendix and Index 
(Z. c, pp. 421-479). Supplement (I. c, pp. 555-660). 

S. W. WILLISTON. — On the classification of North American Diptera. 
(Second paper.) <Entomol. Amer., Vol. 1, 1885, pp. 10-13. 
Contains a synopsis of the genera of Tabanidse, pp. 10-11. 

LEPTID^. 

S. W. WiLLiSTON.— On the classification of North American Diptera. 
(Second paper.) <Entomol. Amer., Vol. I, 1885, pp. 10-13. 
Table of the genera, of North American Leptidae. 

ASILID^. 

C. E. OsTEN Saoken.— Western Diptera, etc. <Bull. TJ. S. Geol. and 
Geogr. Survey of the Territories, Vol. Ill, No. 2, 1877. 

Synoptical and analytical table of the Western species of Cyrtopogon, pp. 294- 
309. 
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S. W. WiLLiSTON. — On the Forth American Asilidse (Dasypogoninse, 
Laphrinae), with a new genus of Syrphidae. <Tran8. Amer. Ent. 
Soc, Yol. XI, 1883, pp. 1-35, PI. 1, 11. 

Tabulates the genera of the sabfamilies DasypogonlDSB and Laphrinse, with 
enumeration of the species. 

S. W. WiLLiSTON. — On theiN^orth American Asilidse (Part II). <Trau8. 
Amer. Ent. Soc, Vol. XII, 1885, pp. 53-76. 

Tabulates the species of Laphria and revises the genera and species of the 
subfamily AsilinsB, excepting the gonus Asilas. 

MIDAIDJE. 

A. Gerstaeoker. — Systematische Uebersicht der bis jetzt bekannt 
gewordenen Mydaiden. <Stettiner ent. Zeit., 1868, p. 65. 

NEMESTBINID^. 

8. W. WILLISTON. — The North American species of NemestrinidsB. 
>Oanad. Entom., Yol. XV, 1883, p. 69-72. 

BOMBYLIID^. 

0. K. OsTBN Sacken.— Western Diptera, etc. <Bull. U. 8. Geolog. 
and Geog. Survey of the Territories, Vol. Ill, No. 2, 1877. 

Analytical table of the North American genera of BombyliidiB, p. 228 ; Tables 
of the species of Exoprosopa, p. 230; Anthrax, p. 238; Argyramceba, p. 
241; Bombylius (species from the Atlantic States), p. 247; Ploas (Califor- 
nian species), p. 260 ; Toxophora, p. 265; Epibates, p. 268. 

D. W. GoQUiLLETT. — Monograph of the Lomatina of North America. 
<Oauaxi. Entom., Vol. XVIII, 1886, pp. 81-87. 

The Lomatina comprise the genera Eucessia, Leptochilus, AphoBbantus, and 
Oncodocera. 

D. W. CoQUiLLETT. — ^The !N"orth American genera of Anthracina. 
<Canad. Entom., Vol. XVIII, 1886, pp. 157-159. 

A tabular arrangement of the genera composing the subfamily Anthracina. 

D. W. OoQUiLLBTT. — Monograph of the species belonging to the genus 
Anthrax from America, north of Mexico. <Trans. Am. Ent. Soc, 
Vol. XIV, 1887, No. 2, pp. 159-182. 

DOLICHOPODID^. 

H. LoEW. — On the North American Dolichopodidse. <Monographsof 
the Diptera of North America. Part II, 1864. 

SYRPHIDJE. 

S. W. WiLLiSTON. — Contribution to a monograph of the North Ameri- 
can Syrphidae. <Proc. Amer. Philos. Soc, Vol. XX, 1882, pp. 299- 
332. 

S. W. WiLLiSTON. — On the classification of North American Diptera. 
(First paper.) <Bull. Brookl. Ent. Soc, Vol. VII, 1885, pp. 129- 
139. 

A synopsis of the subfamilies and genera of Syrphidae. 
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S. W. WiLLiSTON. — Synopsis of the North American SyrphidsB. 
<Bull. tr. S. National Museani, No. 31, 1886. 

This work sapersedes the previous publications on this family. 

CONOPID^. 

S. W. WiLLiSTON. — ^The North American species of Oonops. <Tran8. 
Conn. Acad., Vol. IV, 1882, pp. 325-342. 

S. W. WiLLiSTON. — North American Oonopidae : Stylogaster, Dalman- 
nia, Oncomyia. <Tran8. Conn. Acad., Vol. VI, 1883, pp. 5-12. 
A revision of the three genera mentioned. 

CESTEID^. 

Fbiedrich Bbaueb. — Monographic der Oestriden, Wien, 1863. 

Four supplements, by the same author, are published in Wiener Entom. Zeit.^ 
Vol. V, 1886, p. 289, tab. IV., Vol VI, 1887, p. 4, p. 71 and 217. 

TACHINIDJE. 

S. W. WILLISTON. — North American TachinidsB. Gonia. <Oanad. 
Entom., Vol. XIX, 1887, pp. 6-12. 
A revision of the species of Gonia. 

SABCOPHAGIDJE. 

H. A. Hagen. — List of North American SarcophagidsB, examined by 
R. H. Meade, esq., Bradford, England. <Canad. Entom., 1881^ 
Vol.Xin, pp. 146-150. 

ANTHOMYIDJE. 

R. H. Meade. — On the arrangement of the British Anthomyidae. <En- 
tomol. Month. Mag., Vol. XI, 1875. 
Contains an analytical table of the genera. 

H. A. Hagen. — List of North American Anthomyidse, examined by R. 
M. Meade, esq., Bradford, England. <Canad. EntomoL, Vol. XIII^ 
1881, pp. 43-51. 

SOIOMYZID^. 

H. LOEW. — On the North American Sciomyzidse. < Monographs of 
the Diptera of North America, Part 1, 1862, pp. 103-128. 

ORTALID^. 

H. LoEW. — ^The family Ortalidse. <Monographs of the Diptera of 
North America, Part ni, 1873, pp. 1-209. 

TRYPETID.E. 

H. LoEW. — On the North American Trypetidae. <Monographs of the 
Diptera of North America, Part 1, 1862, pp. 49-102. 
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H. LoEW.— Review of the North American Trypetioa. <Monographs 
of the Diptera of JsTorth America, Part III, 1873, pp. 211-347. 

EPHYDRID^. , 

H. LoEW. — On the North American EphydrinidsB. <Monographs of 
the Diptera of North America, Part 1, 1862, pp. 129-172. 

PULICID^. 

O. Tasohenbebg. — Die Flohe. Die Arten der Insektenordnang Suc- 
toria nach ibrem Chitiuskelet monographisch dargestellt. Halle, 
1880. 

P. M:6gnin. — Les parasites et les maladies parasitaires chez I'homme, 
les animaux domestiques et les animaux sauvages avec lesquels ils 
peuvent ^tre en contact. Insectes, Arachnides, Crustac^s. Paris, 
1880. 

The PalicidsB (Aphanipt^res) are treated of on pp. 57-71. 
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HEMIPTEEA. 

Heteroptera. 

L—CATALOGUES AND CHECK-LISTS. 

F. A. DoHBN. — Oatalogus Hemipterorum. Stettin, 1859. 

Philip R. Uhleb. — Check List of the Hemiptera Heteroptera of North 
America. Published by the Brooklyn Entom. Soc, 1886. 

IL—GENERAL WORKS ON CLASSIFICATION. 

O. W. Hahn und G. a. W. Hebbich-Sohaeffer. — Die wauzenartigea 
Insecten. 10 vols. Nuernberg, 183l-'53. 

C. J. B. Amyot et J. G. AudinetSebvelle. — H^mipt^res. Suites 
k Buffou. Histoire Naturelle des Insectes. Paris, 1843. 

C. Stal. — Analecta hemipterologica. Berlin, 1866-'69. 3 parts. Orig- 
inally published in the Berlin, entoin. Zeitschr. 

0. Stal. — Bidrage till Hemipterernas Systematik. Stockholm, 1867. 

C. Stal. — Hemiptera Fabriciana, secundum exempla Musei Hafniensis 
et Kieliensis descripta. 2 parts. Stockholm, 1868-'69. 

J. G. SCHIOEDTE. — Einige neue Hauptsatze der Morphologic und Syste- 
matik der Rhynchoten. <Naturh. Tidskr., 1869, p. 237ff. 

P. R. Uhleb. — List of Hemiptera of the region west of the Mississippi 
River, including those collected during the Hayden explorations of 
1873. <Bull. U. S. Geol. and Geogr. Survey of the Terr., Vol. I, 
1875, pp. 267-361, PI. XIX-XXI. 

P. R. Uhleb. — ^Report upon the insects collected by P. R. Uhler during 
the exploration of 1875, including monographs of the families 
Oynidse and Saldae, and the Hemiptera collected by A. S. Pack, 
ardj, jr., M. D. <U. S. Geolog. and Geogr. Survey, Bulletin, Vol. 
III^ No. 2, 1877, pp. 355-475. 

O. Stal. — Enumeratio Hemipterorum. Bidrag till en forteckning ofver 

alia hitillskanda Heraiptera(or; Index specierum omnium hucusque 

cognitarum cum observationibus systematicis). <Kongl. Svensk. 

Yet.-Akad. Handl., 1870-'77, 5 parts. 
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Herbert Osborn. — Classification of Hemiptera. <Entomologica 
Amer., Yol. 1, 1885, pp. 21-27. 

Short characterization of the whole order, with tables of suborders and 
families. 

III.— MONOGRAPHS AND SYNOPSES, 

Heteroptera. 

SCUTELLEEID^. 

E. F. Geemab. — Beitrage zu einer Monographie der Schildwanzen* 
Germar's Zeitschr. f. Entomol., Yol. I, 1839, pp. 1-146. 
Now greatly antiquated ; treats of the Scutelleridae and CoiymelaenidaB. 

OYDNID^. 

P. E. Uhler.— Summary of the Cydnidae of North America in report 
upon the Insects collected by P. R. Uhler, etc. <Bulletin. U. S. 
Geolog. Survey, Yol. Ill, 1877, pp. 366-396. 

Y. SiGNORET. — Revision du groupe des Cydnides de la famille des 
Pentatomides. <Annales de la Soci^t6 Entomol. de France, 1881, 
and subsequent volumes to 1884. 

A monograph of the Cydnidse of the whole world. 

COREID^. 

O. StIl. — Synopsis et genera Coreidum. Stockholm, 1860-'72. 

CAPSID^. 

O. M. Eeuter. — ^Revisio critica Capsinarum, praecipue Scandinaviae et 
Fenniae. 2 parts. Helsingfors, 1875. 

O. M. Reuter. — Capsiuae ex America boreali in Museo flolmiensi 
asservatae. Stockholm, 1875. 

ACANTHIID^. 

O. M. Reuter. — Acanthiidae Americanae. Stockholm, 1871. 

O. M. Reuter. — ^Monagraphia Anthocoridarum orbis terrestris. <Act» 
Soc. Feun., Yol. XIY, 1886, pp. 555-758. 

REDUVIID^. 

0. StIl. — Monographie der Gattung Conorhinus und Yerwandten. 
Berliner entomog. Zeitschr., Yol. Ill, 1859, pp. 312-328. 

0. StIl. — Symbola ad Monographiam Reduviidum, 3 parts. Stock- 
holm, 1860-'72. 

O. Stal. — Bidrag till Reduviidernas kannedomen. Stockholm, 1866. 
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F. A. DOHBN. — Beitrage za einer inoaographischen Bearbeitaag der 

Familie der Emesina. <LianaBa ButomoL, Vol. XIV, 1860, pp. 206- 
355, Table I. 

SALDID^. 

P. R. Uhleb. — Family Saldae. (Eleport upon the insects collected by 
P. R. Uhler during the explorations of 1875.) <Ball. U. S.Geol. 
and Geogr. Survey, Vol. Ill, No. 2, 1877, pp. 429-452. 

BELOSTOMID^. 

Joseph Leidy. — History and Anatomy of the Hemipterous genus 
Belostoma. <Journ. Ac. Sc. Phil., Ser. 2, Vol. I, 1847, pp. 57-67, 
Table 1. 

Ij]&on Dufoub. — Essai monographique sur les B61ostomides. <Ann. 
Soc. Entom. de France, 1863, pp. 373-400. 

G. Maye. — Hemipterologische Studieii. Die Belostomiden. <Verh. 
k. k. zooL-bot. Ges. in Wien, 1863-'71. 

G. Mayb. — Die Belostomiden. Mouographisch bearbeitet. <Verh. 
k. k. zooL-bot., Ges. in Wien, 1871, pp. 399-440. 

NOTONECTID^. 

F. X. FiEBEB. — Rhynchotographien, drei monographische Abhandlun* 
gen. SciocoridsB, Oxycarenus, Notonectse. <Abhandl. kon. bohm. 
Ges. Wiss. Prag, Ser. 5, Vol. VII, 1851, pp. 425-488. 

CORISID^. 

F. X. FiEBEB.— Species generis Corisa monographice dispositse. 
<AbhandI. kon. bohm. Ges. d. Wiss. Prag, Ser. 5, Vol. VII, 1852, 
pp. 213-260. 

GALOULID^. 

F. X. FiEBEB.— Genera Hydrocoridum secundum ordinem naturalem 
in familias disposita. <Abh. kon. bohm. Ges. Wiss., Vol. VII, 
1852, pp. 181-212, 4 pi. 

Homoptera. 

TowNEND Glover. — Report of the Entomologist. <Report of the 
Commissioner of Agriculture for the year 1877, pp. 17-46. 
A popular treatise on the subject, with illustrations. 

Francis P. Pascoe. — Note on the Classification of the Homoptera. 
<Ann. and mag. Nat. Hist., Vol. IX, 1882, pp. 424, 425. 
22310— Bull 19 4 
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CICADID^. 

Charles William Woodworth.— Synopsis of North American Oica- 
didoB. <T8yche, Vol. Y, 1888, pp. 67-68. 

JASSID^ (including the Tettigoniidce). 

Y. SiGNORET. — Revue iconographique des Tettigonides. <A.un. Soc. 
Eutom. de France, 1853-'55, with colored plates. 

Y. SiGNOBET. — Bssai sur les Jassides StM, Fieb. et plus particuli^re- 
ment sur les Acoc6phalides Puton. <Ann. Soc. Eutom. France, 
1879-'80. 

B. TASCHENBEBa. — Zur Kenntniss der Cicadellinen-Gattung Tettigonia 

Geoff. <Zeitschr. fiir Naturw., Yol. Y, 1884. 

Charles W. Woodworth. — Jassid^e of Illinois. Part I. <Bulletin 
111. State Labor. Nat. Hist., Yol. Ill, Art. II, 1887. 

CERCOPID^. 

Y. SiGNORET. — Eevue critique du groupe des Tettigonides etde la tribu 
des Cercopides. < Revue et Mag. de Zool., Yol. Y, 1853, pp. 173-184. 

fulgorid^. 

J. O. Westwood. — On the family Fulgoridae, with a monograph of the 
genus Fulgora of Linnaeus. <Trans. Linn. Soc. London, Yol. 
XVIII, 1839, pp. 133-238, 1 pi. 

C. Stal. — Die araerikanischen Fulgoriden-Gattungen synoptisch be- 

schrieben. <Stettiner entomol. Zeit., Yol. XXXI, 1870, pp. 255- 
258. 

MEMBRACID^. 

C. StIl. — Bidrag till Membracideraas Kannedom. <Oefvers. af 
Kongl. Yet.-Akad. Forhandl., 1869. 

PSYLLID^. 

Franz Low.— Zur Systematik der Psylloden. <Yerh. d. k. k. zool. 
bot.Ges. in Wien, Jahrgany 1878, pp. 585-610. 

Characteristics and tables of the European sabfainilies and genera. Super- 
sedes all previous classificatioDS. 

Wm. H. Ashmead. — On the Aphididse of Florida, with descriptions of 
new species. Family Psyllidae. <Oanad. Entom., Yol. XIII, 1881, 
pp. 220-225. 

Gives a list of the North American species, with descriptions of several new 
ones. 

C. Y. Riley. — Notes on North American Psyllidae. <Proc. Biolog. 
Soc. of Washington, Yol. II, 1884, pp. 67-79. 

A classified list of the North American Psyllidae hithereto described, with short 
characteristics of the subfamilies, and descriptions of some new genera 
and species. 



Digitized by 



Google 



61 

APHIDID^. 

Benj. D. Walsh. — ^On the genera of AphidaB fonnd in the United 
■States. <Proc. Ent. Soc. Phil., Vol. 1, 1861-'63, pp. 294-310. 

Oybus Thomas. — Notes of the Plant lice found in the United States. 
<Trans. 111. Hortic. Soc, 1877, pp. 137-212. 

A review of the family, includiDg the Psyllidaj ; reproduces the descriptions 
of earlier authors, and adds descriptions of new species. 

Cyrus Thomas. — A list of the species of the tribe Aphidini, family 
Aphidse, found in the United States, which have been heretofore 
named, with descriptions of some new species. <Illinois State 
Laboratory of Nat. History, Bulletin No. 2, 1878, pp. 3-16. 

Ch. V. Riley and J. Monell. — ^Notes on the Aphididae of the United 
States, with descriptions of species occurring West of the Missis- 
sippi. <Bull. U. S. Geol. and Geogr. Survey of the Terr., Vol. Y, 
No. 1, 1879, pp. 1-32, 2 pi. 

Riley gives the biology and description of several Pemphiginae ; Monell, de- 
scriptions, with occasional tables, of a number of Aphidiu*. 

Cyrus Thomas.— Eighth Eeport of the State Entomologist on the 
noxious and beneficial insects of the State of Illinois. Third Annual 
Eeport, by Gyrus Thomas, Springfield, 1879. 

The report treats wholly on the Aphididae of the United States and is an en- 
largement of the author's paper in the Trans. 111. Hortic. Soc, 1877. 

Geo. B. Buckton.— Monograph of the British Aphides. 4 vols. Eay 
Society, London, 1875-'83. 

This is the latest European work on this family, containing tables for the de- 
termination of the genera. 

O. W. Oestlund. — Synopsis of the Aphididae of Minnesota. <Bull. 
No. 4 Geol. and Nat. Hist. Survey of Minn., Saint Paul, 1887. 

COCCID^. 

V. SiaNORET. — Bssai sur les Gochenilles. <Ann. Soc. Ent. de France, 
1868-'76. 

J. H. CoMSTOCK. — Eeport on Scale Insects. <Annual Eeport of the 
Commissioner of Agriculture for the year 1880, Washington, 1881, 
pp. 276-349, plates. 

J. H. GoMSTOOK. — Second Eeport on Scale Insects, including a mono- 
graph of the sub-family Diaspinae of the family Coccidae and a list, 
with notesi of the other species of Scale Insects found in North 
America. <Second Eeport of the Cornell University Experiment 
Station, 1882-'83, Ithaca, N. Y., 1883, pp. 47-143, Plates l-IY. 
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PEDICULIDiE. 

H. Denny. — Monographia Anoplarorum Britannise, or an essay on the 
British species of parasitic insects. London, 1842, 26 plates. 

C. G. A. GiEBEL. — Insecta epizoa. Die auf Saiigethieren und Yogeln 
schmarotzenden Insekten. Nach Zeichuuugen von 0. L. I^itzsch. 
Leipzig, 1874, 20 plates. 

Andrew Murray. — Economic Entomology. Aptera. South Ken- 
sington Museum Science Handbooks. London and New York, 1877. 
The PediculidsB are treated on pp. 384-400. 

P. M:6aNiN. — Les Parasites et les maladies parasitaires chez Phomme, 
les animaux domestiques et les animaux sauvages avec lesquels ils 
peuvent 6tre en contact. Insectes, Arachnides, Crustac^s. Paris, 
1880. 

The Pediculidae are treated on pp. 72-79. 

E. PiAGET. — Les Pediculiues. Description de toutes les esp^ces ob- 
serv^es, enrichie d'espfeces nouvelles. Leide, 1880, 56 plates ; Sup- 
plement, 1885, 17 plates. 
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OBTHOPTEKA. 

L—CJTALOGVES. 

Samuel H. Scuddeb. — A catalogue of the Ortboptera of North Amer- 
ica described previous to 1807. Smithsouiau Institution. Miscella- 
neous Collections 189, 1808. 

An alphabetical, not syaonymioal, list of the Ortboptera described from 
North America ; contains also a fall bibliograpby up to 1867. 

J. Sidney Smith.— Ortboptera of the State of Maine. <Proc. Port- 
land Soc. Nat. Hist., 1808, pp. 143-151. 

A synonymical catalogae of the Ortboptera found in Maine, witb notes on 
babits and distribntion of tbe species. 

Oyeus Thomas.— a list of the Ortboptera of Illinois. <Bull. Ills 
Mus. Nat. Hist, No. 1, 1870, pp. 59-09. 

A synonymical list of the Ortboptera found in Illinois. 

II.— GENERAL WORKS ON CLASSIFICATION. 

J. G. Audinet-Sbrville. — Histoire naturelle des Insectes Orthop- 
tferes. Paris, 1839, 770 pp., 14 plates. 

Natural bistory of tbe order up to date, with bibliofj^rapby and list of species 
described. 

Henbi de Saussube. — Ortboptera nova Americana (Diagnoses prae- 
liminares). Series I-III. < Revue et Mag. de Zool., 1859-'01. 
Contains synoptical tables of species, besides descriptions of numerous Nortb 
American Ortboptera. 

Samuel H. Scuddeb Materials for a monograph of the North Ameri- 
can Ortboptera. <Boston Journal of Nat. Hist., Vol. VII, 1802, 
pp. 409-480. 

Contains synoptical tables and a review of tbe system used for classification. 

Samuel H. Scuddeb. — Remarks upon tbe arrangement of tbe families 
of Ortboptera. <Proc. Boston Soc. Nat. Hist., Vol. XEI, 1808-'695 
also separate under tbe title : Entomological Notes, Vol. II, pp. 7-14. 

Samuel H. Scuddeb. — Synoptical tables for determining North Ameri- 
can insects. Ortboptera. < Psyche, Vol. I, 1870, pp. 109-171. 

Synopsis of tbe families of Ortboptera ; also a list of useful works in the study 
of North American Ortboptera. 
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IILSYNOPSES OF FAMILIES OB SUBFAMILIES. 
PHYSAPODA (THBIPID^). 

A. H. Haltday. — Au Epitome of the British genera in the Order 
Thysanoptera, with indications of a few of the species. <Ento- 
mol. Mag., Yol. Ill, 1836, pp. 439-451. 

Francis Walker. — List of specimens of Homopterous Insects in the 
collection of the British Maseum. 5 vols, and 1 vol. Supplement. 
London, 1850-'58. 

The Physapoda, compiled from Haliday's manuscripts are treated in the sup- 
plement. 
These are the only classificatory papers on this family. No systematic paper 
on the North American Physapods has hitherto been published, and only 
a few species are described by various authors. 

FORFICULID^. 

H. DoHRN. — Versnch einer Monographic der Dermapteren. <Stet- 
tiner entomol. Zeit., Vols. XXLV-XXVl, 1863-'65. 
A monograph of the Forficulidse of the whole world. 

Samuel H. Soudder. — Synoptical tables for determining North Amer- 
ican insects. Orthoptera. U. S. Forficularise. <Pysche, Yol. I, 
1876, pp. 177, 178. 

Tabulates thirteen species and gives a list of books useful for the study of 
the family. 

Samuel H. Scudder. — Brief Synopsis of l^orth American Earwigs, 
with an appendix on the fossil species. <Bull. U. S. Geol. and 
Geogr. Surv. Terr., Yol. II, No. 3, 1876, pp. 249-260. 

Samuel H. Scudder. — Critical and historical notes on Forficularise, 
including descriptions of new generic forms and an alphabetical 
synonymic list of the described species. <Proc. Bost. Soc. Nat. 
Hist. Jnly-Oct., 1876, Yol. XYIII, pp. 287-332. 

BLATTID^. 

Henri db Saussure. — Orthoptera nova Americana (Diagnoses prae- 
liminares). Ser. III. <Eevue et Mag. de Zool., 1862. 

Contains descr iptions of new BlattidsB, with synoptioal arrangement. 

O. Brunner von Wattenwyl. — Nouveau syst^me des Blattaires. 
Yienna, 1865, 426 pp., 13 plates. 

Synoptical arrangement of aU described species, with descriptions of many 
new ones; also bibliography on the family. 

Henri de Saussure. — Melanges Orthopterologiques. 6 fascicules. 
Gen6ve, 1863-^78. 

Fascicnle II contains the Blattidae. 
0. StIl.— Eecherches sur le syst^me des Blattaires. Stockholm, 1874. 
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PHASMID^. 

George E. Gray. — Synopsis of the species of insects belonging to 
the family of Phasmidae. London, 1835. 

J. O. Westwood. — A catalogue of the Jrthopterous insects in the 
British Museum. Part I. Phasmidae. Loudon, 1859. 

0. StIl.— Eecensio Orthopterorum. Revue critique des Orthopt6res 
ddcrits par Linn6, De Geer et Thunberg. Part 3. Stockholm, 1875. 
Synoptical tables of the genera of Phasmida, with notes on many species. 

MANTIDJE. 

Hbnbi de Saussure. — Essai d'un syst^me des Mantides. <Mittheil. 
d. schweiz. ent. Ges., Vol. Ill, 1869, pp. 49-73. 

Classification of the Mantid». Part 2 contains descriptions of North Ameri- 
can species. 

Henri de Saussure. — Additions au syst^me des Mantides. Geneve, 
1871. 

Synoptic table of genera and species of North American Mantidse. 

Henri de Saussure. — Mantides am^ricains. Genfeve, 1871, 186 pp., 
2 pi. 

A synopsis of the North American species. 
C. StIl.— Eecherches sur le systfeme des Mantides. Stockholm, 1873. 

ORYLLID^. 

Samuel H. Soudder. — Eevision of the large, stylated, fossorial crick- 
ets. <Memoirs of the Peabody Academy of Sciences, Yol. I, No. 
1, 1869. 

Descriptions of the species of Scapteriscus and Gryllotalpa. * 

Henri de Saussure.— Melanges Orthopt^rologiques. Gryllides. Two 
parts. Geneve, 1877-'78. 

A monograph of the family^ containing synoptical tables of the genera and 
species. 

LOOUSTID^. 

0. Stal. — ftecensio orthopterorum. Revue critique des orthopt^res 
d^crits par Linn6, De Geer et Thunberg. (Part 2.) Stockholm , 1874. 
Contains synoptical tables of the genera. 

0. Brunner von Wattenwyl. — Monographic der Phaneropteriden. 
Wien, 1878, 402 pp., 8 pi, 

A synoptical monograph of the Katydids of the world, with full bibliography 
and full synonymy of the species. 

Ignacio Bolivar. — Arthropodos del Viage al Pacifico, verificado de 
1862-1865 por una comision de naturalistas enviada por el Go- 
bier no Espaiiol. Insectes neuropteros y ortopteros. Madrid, 1884, 
114 pp., 3 pi. 

Contains a synoptical table of the genus Conocephalns, with descriptions of 
new species. 
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AGBIDIDJS. 

0. StIl. — Recensio Orthopterorum. Revue critique des Orthoptferes 
d^crits parLinn6,DeGeeretThuiiberg. Parti. Acrididae. Stock- 
holm, 1873. 

A synoptical arrangement of the genera of the family, with descriptions of 
new genera and species. 

Oybus Thomas.— Synopsis of North American Acrididse. <Report U. 
S. Geol. Survey, Vol. V, Part J, 1873. 

A systematical arrangement of the described species of North American 
locnsts : Part 1. Species of the United States; Part 2. Species from 
other parts of North America. 

Samuel H. Souddeb.— Spharagemon, a genus of CEdipodidae; with 
a revision of the species. <Proc. Boston Soc. Nat, Hist., Vol. XVII, 
1875, pp. 467-471. Separate, under the title: Eutomol. Notes, IV, 
pp. 66-70. 

A synopsis of the genus^ with descriptions of new species. 

Samuel H. Souddeb. — A revision of two American genera of CEdi 
podidae. <Proc. Boston Soc. iN^at. Hist., Vol. XVll, 1875, pp. 478- 
485. Separate, under the title: Entomol. Notes, Vol. IV, pp. 77-84. 
A synopsis of the genera Encoptolophus and Tragocephala. 

Cybus Thomas. — Manual of economic entomology. Part III. The Acri- 
didae of Illinois. <Ninth Eeport of the State Entomologist . . . 
of the State of Illinois, 1880, pp. 73-140. 

Contains a synoptical table or key to the iamilies of Orthoptera, a key to the 
sabfamilies and genera, and a key to the Illinois species of AcrididsB. 

Lawrence Brunbb. — N'orth American Acrididse, north of Mexico. 
<Third Eeport U. S. Entomolog. Commission, 1883, pp. 55-61. 
A systematical list of the species described from North America. 

Henbi de Saussube. — Prodromus CEdipodiorum Insectorum ex ordine 
Orthopterorum. Gren^ve, 1884, 4to, 254 pp. 

A synoptical monograph of the subfamily CSdipodinsB of all countries, with 
descriptions of new species. 
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HEUEOPTEBA (IHGLUDIHO PSETIDONEUEOPTEEA). 

L—CATALOGUES. 

No catalogue of the North American Neuroptera— not even a partial one— has 
ever been published. 

IL^GENEBAL WORKS ON CLASSIFICATION. 

Hermann Bubmeistee.— Handbach der Entomologie. Berlin, 1832- 
'35. 

The Neuroptera are treated in Vol. II. Part I. 

P. Bambub. — Histoire natarelle des Nearoptferes. Suites ^ Buflfon, 
Paris, 1842. 

Hebmann Hagen. — Synopsis of the Neuroptera of North America, with 
a list of the South American species. Prepared for the Smithsonian 
Institution. Smithsonian Miscellaneous Collections, Washington, 
1861. 

IIL—MONOORAPHS AND SYNOPSES. 
TERMITID^. 

H. A. Hagen. — Monographic der Termiten. <Linn8ea entomoL, Vols. 
X, XII, and XIV, 1855-W. 

embiid^. 

H. A. HAaEN.— Monograph of the Embidina. <Canadian Entomol. 
Vol. XVII, 1885. 

Only one species of this family baa hitberto been found in the United States. 

PSOCID^. 

H. A. Hagen. — Beitrage zur Monographic der Psociden. <Stettiner 
entomol. Zeit., Vols. XLIII and XLIV, 1882-'83. 

PERLID^. 

F. J. PiOTET. — Histoire naturelle g^u^rale et particuli^re des insectes 
Neuropt^res. Premiere monographic: Famille des Perlides. 
Genfeve, 184l-'42. 

EPHEMERID^. 

F. J. PiOTET. — Histoire naturelle g6n6rale et particulifere des insectes 
Neuropt^res. Seconde monographic: Famille des Eph6m6rines. 
Geneve, 1843-'45. 
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Ben J. D. Walsh. — List of the Pseudoneuroptera of Illinois contained 
in the cabinet of the writer, with descriptions of over forty new 
wpecies, and notes on their structural affinities. <Proc. Ac. Nat. 
Sc. Philadelphia, 1862, pp. 361-402. 

This paper contains, on pp. 367, 368, a table of the genera of Ephemeridae. 

Benj. D. Walsh.— Observations on certain North American Neurop- 
tera, by H. Hagen, M. D., of Koenigsberg, Prussia; translated 
from the original French MS., and published by permission of the 
author, with notes and descriptions of about twenty new North 
American species of Pseudoneuroptera. <Proc. Entom. Soc. 
Phila., Vol. II, 1863-'64, pp. 167-272. 

Contains a modification of the table of genera of Ephemeridae, pp. 195, 196; 
a table of the subgenera of Gomphus, p. 253; and a "Synoptical table of 
the subfamilies of the family Odonata," pp. 259, 260. 

A. E. Eaton. — A monograph on the Ephemeridae. Part 1. The 
nomenclature of the Ephemeridae. <Trans. Entom. Soc. London, 
1871, pp. 1-164, 6 pi. 

A. E. Eaton. — A Revisional Monograph of recent Ephemeridae, or 
Mayflies. <Trans. Linn. Soc. London, 1883-'86. 
Four parts have hitherto been published. 

ODONATA. 

E. DE Selys Longohamps et H. Hagen. — Monographic des Oalop- 
t^rygines. Bruxelles, 1854. 

E. DE Selys Longohamps et H. Hagen. — Monographic des Gom- 
phines. Bruxelles, 1858. 

E. DE Selys Longohamps. — Synopsis des Agrionines. 6 parts. 
Bruxelles, 1860-'65. 

E. DE Selys Longohamps. — Synopsis des Cordulines. Bruxelles, 
1871. 

H. A. Hagen.- Synopsis of the Odonata of America. <Proc. Boston 
Soc. Nat. Hist., Vol. XYlIl, 1875, pp. 20-96. 
Omitting the subfamily Agrioniua. 

HEMEROBID^. 

G. Th. Schneider. — Symbola ad monographiam generis Ohrysopse 
Leach. Vratislaviae, 1851. 

H. A. Hagen. — Hemerobidarum synopsis synonymica. <Stettiner 
entomol. Zeit., 1866, pp. 369-462. 

H. A. Hagen. — Monograph of the Hemerobidse. <Part I, Proc. Bos- 
ton Soc. Nat. Hist., Vol. XXIII, 1886, pp. 250-2695 Pt. II, I. c, pp. 
276-292. 

Apparently not yet completed. 
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PANOEPID^. 

J. O. Westwood. — Monograph of the genus Panorpa. <Tran8. Entom. 
8oc. London, Yol. IV, p. 1. 

PHBYGANID^. 

R. McLachlan. — Notes on North American Phryganidae, with especial 
reference to those contained in the collection of the British Museum. 
<Entom. Annual for 1863, pp. 155-163. 
Contains a list of North American Phryganids. 

H. A. Hagen. — Phryganidarum Synopsis synonymica. <Verh. k. k. 
zool.-bot. Ges. in Wien, Vol. XIV, 1864, pp. 799-890. 

H. A. HAaEN. — Beitrage zur Kenntniss der Phryganiden. <Verh. k. 
k. zool.-bot. Ges. in Wien, Vol. XXIII, 1873, pp. 377-452. 

H. A. Hagen.— [On the PhryganidfiB.] <Proc. Boston Soc. Nat. Hist., 
Vol. XV, 1873, pp. 384,385. 

A list of the North American species. 

A. E. Eaton. — On the Hydroptilidae, a fa mily of the Trichoptera 
<Trans. Entom. Soc. London, 1873, pp. 125-151. 
Gives a list of the species, and synopsis of genera. 

MALLOPHAOA. 

H. Denny. — Monographia Anoplurorum Britanniae. London, 1842, 26 
pi. 

0. G. A. GiEBEL. — Insecta epizoa. Die auf Saugethieren und Vogeln 
schmarotzenden Insekten. Nach Zeichnungen von 0. L. Nitzsch. 
Leipzig, 1874, 20 pi. 

Andrew Murray. — Economic Entomology. Aptera. South Ken- 
sington Museum Science Handbooks. London and New York, 
1877. 

The Mallophaga (Anoplura) are treated on pp. 375-384. 

P. M:6aNiN. — ^Les Parasites et les maladies parasitaires chez Phomme, 
les animaux domestiques et les animaux sauvages avec lesquels ils 
pen vent fetre en contact. Insectes,- Arachnides, Orustac^s. Paris, 
1880. 

E. PiAGET. — Les P^diculines. Description de toutes les espfeces ob- 
8erv6es, enrichie d'especes nouvelles. Leide, 1880, 56 pi.; Sup- 
plement, 1885, 17 pi. 

O. Tasohenberg. — Die Mallophagen mit besonderer Bwriicksichtigung 
der von Meyer gesammelten Arten. Halle, 1882. 
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THTSANUEA. 

A. S. Packard, Jr. — Synopsis of the Thysanura of Essex County, 
Mass., with de^jcriptions of a few extralimital forms. <Fifth An- 
nual Eeport of the Trustees of the Peabody Academy of Science 
for the year 1872, Salem, 1873, pp. 23-51. 

John Lubbock. — Monograph of the OoUembola and Thysanura. Lon- 
don, Eay Society, 1873. 

The introduction gives the full bibliography up to date. 

Andrew Murray. — Economic Entomology. Aptera. South Kensing- 
ton Museum Science Handbooks, London and New York, 1877. 

The Thysanura are treated of on pp. 401-416. 
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MTBIAFODA. 

L— CATALOGUES, 

No comprehensive catalogue or list have hitherto been pablished on the 
North American Myriapods. 

IL—COMPBEHENSIVE WORKS. 

Thomas Say. — Descriptions of the Myriapodse of the United States. 
<Journ. Ac. Nat. Sc. Phil., Vol. II, 1821, pp. 102-114 ] Say's Entom. 
Writings, ed. Le Oonte, Vol. II, pp. 24-32. 

This is the first paper of importance on the North American Myriapoda. 

GEOBaE Newport. — ^Monograph of the class Myriapoda, Order Chilo- 
poda. <Trans. Linnean Soc. of London, Vol. XIX, 1845, pp. 265- 
302 and 349-439. 

O. L. KoOH. — System der Myriapoden. Regensburg, 1847. 

O. L. KoOH. — Die Myriapoden. 2 vols. Halle, 1863. 

HoBATjo G. Wood, Jr.— On the Ghilopoda of North America, with 
Catalogue of all the specimens in the collection of the Smithsonian 
Institution. < Journ. Ac. N'at. Sc. Phil., N'ew Ser., Vol. Y, 1863, pp. 
5-42. 

Horatio C. Wood, Jr. — The Myriapoda of North America. <Trans. 
Amer. Philos. Soc, Vol. XIII, 1865, pp. 137-248, 3 pi. 

This is the first and only monograph of the Myriapoda published in this 
country. 

Andrew MuBR AY. — Economic Entomology. Aptera. South Kensing- 
ton Museum Science Handbooks, London and New York, 1877. 

BOBEBT Latzel. — Die Myriapoden der Oesterreichlsch-Uugarischen 

Monarchic. Erste Halfte: Die Chilopoden, Wien, 1880. Zweite 

Halfte : Die Symphylen, Pauropoden und Diplopoden, Wien, 1884. 

The most recent comprehensive work on this order, and very important from 

a classificatory standpoint. 

A. S. Packard, Jr. — On the morphology of the Myriapoda. <Proc. 
Amer. Philos. Soc, Yol. XXI, 1883, pp. 197-209. 

LuciEN M. Underwood. — ^The North American Myriapoda. <Ento- 
mol. Amer., Yol. 1, 1885, pp. 141-151. 

A complete bibliographical review of the subject, with tables of families and 
genera. 
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IIL—MONOaBAPHS AND SYNOPSES OF FAMILIES AND GENERA. 

PAUROPODA (families Pauropodidce and Hurypauropodidce). 

A. 8. Packard, Jr. — New or rare Neuroptera, Thysaimra, and Myria- 
poda. < Proc. Boston Soc. of Nat. Hist., Vol. XIII, 1 S70, pp. 405-411 

A. S. Packard, Jr. — A remarkable Myriapod. <Amer. Natar., Vol. 
IV, 1870, p. 621. 

John A. Eyder. — Discovery of two remarkable genera of minute 
Myriapoda in Fairmount Park. < Amer. Natur., Vol. XII, 1878, pp. 
557, 558. 

John A. Eyder. — ^An accouot of a new genus of minute Pauropod 
Myriapods. <Amer. Natur., Vol. XIII, 1879, pp. 603-612. 

DIPLOPODA (families Polyxenidce^ Folyzonidw, PolydesmidcBj Chor- 
deumidce, Lysiopetalidce, and Julidce), 

Horatio C. Wood. — Descriptions of new species of North American 
Polydesmidae. <Proc. Ac. Nat. 8c. Phil., 1864, pp. 6-10. 

John A. Eyder. — List of the North American species of Myriapods 
belonging to the family of the Lysiopetalidse, with a description of 
a blind form from Luray Gave, Virginia. <Proc. U. 8. Nat. Mus., 
Vol. Ill, 1881, pp. 524-529. 

A. 8. Packard, Jr. — A revision of the Lysiopetalidae, a family of Chi- 
lognath Myriapoda, with a notice of the genus Oambala. <Proc. 
Amer. Philos. Soc, Vol. XXI, 1883, pp. 177-197. 

Charles H. Bollman.— Notes on North American Julidae, with de- 
scriptions of new species. <Ann. N. Y. Ac. Sc, Vol. IV, Nos. 1 
and 2, pp. 25-44. 

CHILOPODA (families SeuUgeridcBj Geophilidce^ Scolapendridce, and Litho- 

biidce). 

LuDWia Koch. — Die Myriapodengattuug Lithobius. Ntirnberg, 1862. 

A monograph of the genus, comprising the species of all continents. 

A. Stuxberg. — ^Nya nordamerikanska Lithobier. <Ofversigt k. Ve- 
tensk. Acad. Forh., Vol. XXXII, No. 2, 1875, pp. 65-72. 

A. Stuxberg. — Lithobioidae Americse borealis. Ofversigt af Nord- 
Amerikas hittills kanda Lithobiider. <Ofversigt k. Vetensk. Acad. 
Forh., Vol. XXXII, No. 3, 1875, pp. 23-32. 

Fr. M^inert. — Myriopoda Musei Cantabrigensis, Mass. Part I. Chi- 
lopoda. <Proc. Amer. Philos. Soc, 1885, pp. 161-233. 

Of gieat value for the study of classification, though containing no synopses. 
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ABACHNIDA. 

L'-CATALOGUES, 
No catalogue of the North AmericaD forms has so far been published. 

IL— COMPREHENSIVE WORKS. 

0. W. Hahn and 0. L. Koch .—Die Arachniden. Niirnberg, 1831-'48, 
16 vols, with 563 pi. 

H. Lucas. — Descriptions et figures d'espfeces noavelles d'Arachnides. 
Paris, 1835-'36. 

C. A. DE Walckenaee. — Histoire naturelle des Insectes (Suites k Buf- 
fon). Apt^res. Paris, Roret, 1837-'47, 4 vols., with 52 pi. 

The first work ou general classification of this order, and many North Amer- 
. ican species are described from drawings by Bosc and Abbot. 

K M. Hbntz. — Descriptions and figures of the Araneides of the United 
States. <Journ. Boston Soc. Nat. Hist., Yol. IV-YI, 1842-'50. 

These papers form the basis of the study of American arachnology . Numerous 
species are described, but not in synoptic form. 

T. Thoeell. — On European Spiders. Part I. Review of the European 
genera of Spiders. Upsala, 1869-'70. 

N. M. Hentz. — AranesB AmericaB septentrionalis. The Spiders of the 
United States. Edited by J. H. Einerton and E. Burgess. <" Oc- 
casional Papers" of the Boston Society of Natural History, 1875. 

A reprint of Hentz's papers on North American spiders. 

Gbaf EuaEN KEYSEELiNa. — Amerikanische Spinnen aus den Fami- 
lien PholcoidsB, Scytodoidse und Dysderoidse. <Verh. k. k. zool.- 
bot. Ges. in Wien, Vol. XXVII, 1877, pp. 205-234. 

Graf Euoen Keyserling. — ^Neue Spinnen aus Amerika. (Six 
parts.) <Verh. k. k. Zool.-bot. Ges. in Wien, Vols. XXIX- 
XXXIV, 1879-'84. 

E. Simon.— Les Arachnides de France. Paris, Vols. I-V, 1874-'84. 

These two works represent the most recent systems of classification, and are 
therefore of great general value, although they deal only with the Euro- 
pean fauna. 

LuciEN M. Underwood.— The Progress of Arachnology in America. 
< Amer. Natur., Vol. XXI, 1887, pp. 963-975. 

A very useful review of the bibliography, with synoptic table of the families 
of the AranesB. 
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IIL— MONOGRAPHS AND SYNOPSES. 

Aranese. 

EPEIRID^. 

Graf E. Keysebling. — Bescbreibung neuer und wenig bekannter 
Arteu au8 der Familie Orbitelse Latr. oder EpeiridsB Sund. 
<Sitzuiig8ber. d. naturw. Ges. Isis in Dresden, 1863 (1864), pp. 63- 
154. 

J. E. EMEETON.—New England Spiders of the family Epeiridae. 
<Trans. Connect. Acad, of Sc , Vol. VI, 1884, pp. 295-342. 

THEEIDID^. 

O. P. Cambridge.— On some new species of Erigone from Iforth Amer- 
ica. Two parts. <Proc. Zool. Soc. London, 1874, pp. 428-442 ; 
1875, pp. 393-405. 

J. H. Emerton.— New England Spiders of the family Therididae. 
<Trans. Conn. Acad., Vol. VI, 1882, pp. 1-86. 

Graf E. Keyserling.— Die Spinnen Amerikas. II. Therididae. 1. 
Halfte, Niirnberg, 1884; 2. Halfte, Nurnberg, 1886. 

THOMISID^. 

Graf E. Ketserling. — Die Spinnen Amerikas. Laterigradae. Niirn- 

berg, 1880. 

ATTID^. 

G. W. AND E. G. Peckham.— Descriptions of new or little known 
spiders of the family Attidae, from various parts of the United 
States of North America. Milwaukee, 1883. 

DRASSID^. 

C. L. Koch. — Die Arachniden-Familie der Drassiden. Nurnburg, 
1866-'68. 

O. P. Cambridge. — On some new species of Drassides. <Proc. Zool. 
Soc. London, 1874, pp. 370-419 

LYCOSIDJS. 

Graf E. Keyserling. — Ueber amerikanische Spinnen- Arten der 
Uuterordnung Citigradae. <Verh. k. k. zool.-bot. Ges. Wien, Vol. 
XXXVI, 1876, pp. 609-708. 

J. H. Emerton. — New England Spiders of the family Lycosidae. 
<Trans. Conn. Acad., Vol. VI, 1885, pp. 481-505.* 
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MYGALID^. 

Anton Aussebeb. — Beitrage zar KeQQtaiss der Arachniden-Familie 
der Territelarise Thorell. <7erh. k. k. zool. bot. Ges. Wiea, Yol. 
XXI, 187iy pp. 117-224. 

J. T. MoeaEiDGE. — Harvesting Aats aad Trap door Spiders, with sup- 
plementary descriptions of species by Rev. O. P. Cambridge. Lon- 
don, 1873-74. 

Anton Aussebeb. — ^Zweiter Beitrag zar Keiiutniss der Arachniden. 
Familie der Territelariae Thorell. <Verh. k. k. zool.-bot. Ges. 
Wien, Vol. XXV, 1875, pp. 125-206. 

Arthrogastra. 

T. Thobell.— On the classification of Scorpions. <Ann. and Mag. 
IN^at. Hist., Vol. XVir, 1876, p. 1 flf. 

T. Thobell.— ^tades scorpiologiques. Milan, 1877. 

LuciEN M. Undebwood. — A preliminary list of the Arthrogastra of 
I^orth America (excluding Mexico). <Oanad. Entom., Vol. XVII, 
1885, pp. 162-169. 

SOLPUGIDJS. 

E. Simon. — Bssai d'une classification des Gal^odes. <Ann. Soc. Ent. 
France, 1879, pp. 93 flf. 

Fb. Kabsch. — Zur Kenutniss der Galeodiden. <Archiv fiir Natur- 
gesch., Vol. XLVI, 1880. 

J. DuNOAN Putnam. — The Solpugidse of America. Arranged for pub- 
lication by Herbert Osborn. <Proc. Davenport Ac. Nat. Sc, Vol. 
Ill, 1882, pp. 149 ff. 

This monograph remained incomplete on acooant of the death «f the author. 
It contains a complete bibliography on the family. 

SCOBPIONIDJS. 

HoBATio 0. Wood, Jr. — Descriptions of new species of ]N"orth American 
Pedipalpi. <Proc. Acad. Nat. Sc. Philadelphia, 1863, p. 107-112. 

HoBATio 0. Wood, Jr.— On the Pedipalpi of North America. < Journ. 
Acad. Nat. Sc. Philadelphia, 2d eer.. Vol. V, 1863, pp. 357-376, PL 
XL. 

J. Thobell. — On the classification of Scorpions. <Ann. and Mag. of 
Nat. Hist., 4th ser., Vol. XVII, 1876, pp. 1 ff. 

J. Thobell. — fitudes Scorpiologiques. <Act. Soc. Ital. d. Sc. Nat., 
Vol. XIX, 1877, pp. 75 fif. 
22310— Bull 19 5 
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Fe. Kabsch. — Scorpionologische Beitrage. <Mitth. d. MiiQchener 
Bntom. Ver., 1879, 2 parts. 

OHBRNETID^. 

A. Meng^e. — Ueber die SeheereaspiuQeQ Cheraetidae. Danzig, 1855. 

H. A. Hagen. — Synopsis Pseudoscorpionidum, synonymica. <Proc. 
Boston Soc. Nat. Hist., Vol. XIII, 1870, pp. 263-272. 

LUDWIG Koch. — Uebersichtliche Darstellung der europaischen Cher- 
netiden. Niirnberg, 1873. 

PHALANGID^. 

Horatio C. Wood, Jr.— On the PhalaugesB of the United States of 
America. <Commun. of the Essex Inst., Vol. VI, 1868, pp. 10-40. 

J. Thorell. — Conspectus familiaram et generumEuropaeorum ordinis 
Opilionum. <Ann. del Mas. civico d. Storia nat. de Genova, 1876, 
pp. 462 flp. 

E. Simon.— Essai d'une classification des Opiliones Mecostethi. < Ann. 
Soc. Entom. de Belgiqae, Vol. XXIE, 1880, pp. 183-241. 

Acarina. 

A. Duafcs. — Recherches sur Pordre des Acariens (III*"* M^moire). 
<Ann. des Sc. Nat., II°>« s6r.. Vol. I, 1836, Zoologie, p. 18 ff. 

L6oN DuFOUR.— Descriptions et figures de quelqaes parasites de Por- 
dre des Acariens. <Ann. des Sc. Natur., Vol. XI, 1839, p. 274 ff. 

H. Nioolet. — Histoire naturelle des Acariens qui se trouve aux envi- 
rons de Paris. < Archives du Mus6um d'histoire nat. de Paris, Vol. 
VII, 1854-'55. 

0. G. Giebel. — Insecta Epizoa. Die Parasiten der Saugethiere und 
Vogel. Leipzig, 1874. 

P. MifeoNiN. — ^M6moire sur les Metamorphoses des Acariens en g^n^ral 
et en particulier sur celles des Trombidions. <Ann. des Sc. Nal., 
S6r. VI, Vol. IV, 1876, Article 5. 

P. M^GNIN. — M6moire sur Porganisation et la distribution zoologique 
des Acariens de la famille des Gamasid6s. < Journ. d'Anatomie et 
de Physiologic, 1876, pp. 288-336. 

J. P. M6aNiN.— Monographic de la Tribu des Sarcoptides Psoriqne, 
subdivision de la famille des Sarcoptides, ordre des Acariens. 
<Kevue et Magasin de Zoologie, 1877. 
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P. Gbambb. — Gruodziige zur Systemafik der Milben. <Wiegm. Ar- 
chiv fur Naturgesch., 1877, pp. 215-248. 

Andrew Murray. — Economic Entomology. Aptera. Sonth Ken- 
sington Museum Science Handbooks, London and New York, 1877. 

Pierre MiiaNiN. — M^moire sur les Oheyl6tides Parasites. <Journ. 
d'Anatomie et de Physiologic, 1878, p. 1 ff. 

P. M]6gnin. — Les Parasites et les maladies parasitis chez Phomme, les 
animaux domestiques et lesanimaux sauvages avec lesquels ils peu- 
vent ^tre en contact. Insectes, Arachnides, Orustac^s. Paris, 1880. 

G. Haller. — Die Milben als Parasiten der Wirbellosen, in's Besondere 
der Arthropodeu. Halle a. S., 1880. 

Antonio Berlese. — Acari, Miriopodi e Scorpion! Italiani. Padova, 
1882 and subsequent years (not yet completed). 

H. Garman. — ^The Phytopti and other injurious plant mites. <Twelfth 
Eep. of the State Entom. on the Nox. and Benef. Jnsects of the State 
ofllls., 1883, pp. 123-143. 

Besides the two papers just cited the American literature on the Mites fur- 
nishes only descriptions or observations concerning single species, or pa- 
pers of a more popular character, which I cannot enumerate here ; and the 
student is referred to the following European works, which have more 
or less contributed toward our knowledge of the classification of the 
Acarina. 

L. Karpelles. — Beitrage zur Naturgeschichte der Milben. <Berlin. 
entom. Zeitsch., Vol. XXVIII, 1884, pp. 1-34. 

Antonio Berlese. — Acarorum Systematis Specimen. <Bull. Soc. 
Ent. Ital., Vol. XVII, 1885, p. 121 fif. 

Herbert Osborn. — Preliminary List of the species of Acarina of 
North America. <Canad. Entom., Vol. XVIII, 1886, pp. 4-12. 



LIST OF THE MORE IMPORTANT FEBIODICALS CITED IS THIS 

BULLETIN. 

American periodicals. 

The American Naturalist. A monthly journal devoted to the 
natural sciences in their widest sense (20 volumes published up 
to 1887.) (Now published by Leonard Scott Publication Co., Phila- 
delphia.) 

Annals of the Lyceum of Natural History of New York (8 
volumes, 1824-'67). 

Bulletin of the Brooklyn Entomological Society (7 volumes, 

1878-'85). 
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Bulletin of the Buffaxo Society of Natural History (i vol- 
umes completed, beginniDg wita 1874; the fifth in course of publi- 
cation). 

The Canadian Entomologist (edited by William Saunders and lately 
by J. S. Bethune; 19 volumes published up to the end ot 1887. 
Published at London, Ont.) 

Entomologica Americana. Published by the Brooklyn Entomolo- 
gical Society at Brooklyn, N. Y. (2 volumes completed since 1885; 
the third in course of publication). 

Journal of the Academy of Natural Sciences of Philadel- 
phia (commencing with 1817). 

Memoirs of the Boston Society of Natural History (commenc- 
ing with 1866). 

Proceedings of the Academy of Natural Sciences of Phil- 
adelphia (beja^inning with 1841). 

Proceedings of the American Philosophical Society of Phil- 
adelphia (beginning with 1860). 

Proceedings of the Boston Society of Natural History (com- 
mencing with 1841). 

Proceedings OF THE Entomological Society of Philadelphia 
(6 volumes, 1861-'67). 

Papilio. Devoted exclusively to Lepidoptera. Organ of the New 
York Entomological Club (4 volumes, 1881-'84). 

Psyche.— Organ of the Cambridge Entomological Club (4 volumes 
issued up to date. Published at Cambridge, Mass). 

GDransactions of the Academy of Science of Saint Louis (4 vol- 
umes hitherto published). 

Transactions of the American Entomological Society and pro- 
ceedings of the Entomological Section of the Academy of Natural 
Sciences (beginning with 1868 5 14 volumes published up to 1887. 
Published at Philadelphia.) 

Transactions of the American Philosophical Society of Phil- 
adelphia (2nd series beginning with 1818). 

Smithsonian Miscjellaneous Collections (Smithsonian Institution, 
Washington, D. C. ; beginning 1862). 

Bulletins of the United States National Museum (Department 
of the Interior ; beginning with 1875). 
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PBOGEEDiNas OF THE UNITED STATES NATIONAL MusEUM (Depart- 
ment of the Interior ; beginning with 1878). 

Bulletins of the United States Geologmoal and Geograph- 
ical Survey of the Territories, F. V. Hayden in charge 
(Department of the Interior; beginning with 1875). 

Reports of the United States Geological and Geographical 
Survey of the Territories (Department of the Interior ; be- 
ginning with 1867). 

Foreign periodicals. 

Annales de la Soci:6t:6 entomologique de Belgique (beginning 
with 1860. Published at Bruxelles). 

Annales de la Soci6t]& entomologique de France (commencing 
with 1832. Published at Paris). 

Berliner entomologische Zeitschrift (commencing with 1857). 

Deutsche Entomologische Zeitschrift. Herausgegeben von Dr. 
G. Kraatz. Berlin (beginning with 1881). 

Entomologische Zkitung. Herausgegeben von dem entomologischen 
Verein zu Stettin (beginning with 1840). 

LiNNJEA entomologica. Herausgegebeu vom entomologischen Verein 
zu Stettin (16 volumes. Berlin, 1846-'66.) 

Ofversigt afKongl. Svenska Vetenskaps AcademiensForhand- 
LINGAR (beginning with 1844. Published at Stockholm). 
Proceedings of the Royal Swedish Academy of Sciences. 

Sitzungsberichte DER MATHEMATISCHNATURWISSENSCHAFTLICH- 
EN CLASSE DER KAISERLICHEN ACADEMIE DER WlSSENSCHAF- 

TEN ZU WiEN (beginning with 1848). 

Transactions of the Linnean Society of London (beginning with 
1791). 

Transactions of the London Entomological Society (begin- 
ning with 1836). 

VERHANDLUNGEN DER ZOOLOGISCH-BOTANISCHEN GESELLSOHAFT IN 

WiEN (beginning with 1852). 

Zeitschrift FtJR die Bntomologie. Herausgegeben von E. F. Ger- 
mar (5 volumes. Leipzig, 1839-'44). 

MiTTHEILUNGEN DER SCHWEIZERISCHEN ENTOMOLOGISCHEN GESELL- 

SCHAFT. Bulletin de la Soci6t6 entomologique Suisse (7 volumes 
published up to 1887. Published at Geneva). 
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Annals and Magazine of Natural History. London (beginning 
with 1838). 

Eevue et magasin de zoologie pure et appliqu:i&e. Paris (be- 
ginning with 1839). 

Zeitsohript fur wissenschaftliche Zoologie. Leipzig (begin- 
ning with 1848). 

Archiv fur Naturgesohichte. Berlin (beginning with 1835). 



LIST OF WOBKS ON ECONOMIC ENTOMOLOOT. 

1. Harris, T. W., Insects Injarious to Vegetation. (Flint edition.) 

New York, Orange Judd Oo. $4 or $6. (First edition, Cam- 
bridge, 1841.) • 

2. Fitch, Asa, Eeports of the State Entomologist of New York. 1- 

XIV, Albany, 1855-70. (For a full account of these, see First 
Annual Eeport, by J. A. Lintner, State Entomologist of New 
York, pp. 294-297.) 

3. The Practical Entomologist. Vols. I and II. Published by the Ento- 

mological Society of Philadelphia, 1865-'67. 

4. The American Entomologist, edited by B. D. Walsh and 0. V. 

Eiley. Vol. I. Saint Louis, Mo., 1868. (Out of print.) 

5. The American Entomologist and Botanist, edited by C. V. Riley 

and Dr. George Vasey. Vol. II. Saint Louis, Mo., 1870. 

6. The American Entomologist, edited by C. V. Riley. Vol. III., 

[Second series. Vol. I.] New York, Hub Publishing Co., 1880. 

7. Walsh, B. D., Annual Report on the Noxious Insects of the State 

of Illinois. Chicago, Prairie Farmer Co. Steam Print, 1868. 

8. Riley, C. V., Reports of the State Entomologist of Missouri. I- 

IX, Jefferson City, 1869-'77. 

9. Le Babon, William, Reports of the State Entomologist of Illi- 

nois. I-IV, Springfield, 1871-'74. 

10. Thomas, Cyeus, Reports of the State Entomologist of Illinois. I- 

VI, Springfield, 1876-'81. 

11. Lintnee, J. A., Reports of the State Entomologist of New York. 

I-III, Albany, 1882-'86. 

12. Forbes, S. A., Reports of the State Entomologist of Illinois. I- 

III, Springfield, 1883-'85. 
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13. FoBBES, 8. A., Miscellaneous Essays on Economic Entomology. 

(Published instead of Annual Eeport. Springfield, 111., 1886.) 

14. Treat, Ma.by, Injurious Insects of the Farm and Garden. !N"ew 

York, Orange Judd Co., 1882. (A small work compiled from 
Eiley's reports, and costing $2.) 

15. Saunders, William, Insects Injurious to Fruits. Philadelphia, 

J. B. Lippincott & Co., 1883. $3. 

16. Cooke, Matthew, Injurious Insects of the Orchard, Vineyard, etc. 

Sacramento, 1883. (8vo, pp. 472.) 

17. Van Beneden, P. J., Animal Parasites and Messmates. New York, 

D. Appleton & Co., 1876. $1.50. International Scientific Se- 
ries. 

18. Eeports of the Entomologists of the U. S. Department of Agricult- 

ure, T. Glover (1863-1878), J. H. Comstock (1879-1880), and C. 
V. Eiley (1878-1879, 1880 to date). 

19. Bulletins of the Division of Entomology of the 0". S. Department 

of Agriculture, C. V. Eiley, Entomologist (1883 to date). 

20. Eeports and Bulletins of the U. S. Entomological Commission. 

21. Curtis, John, Farm Insects. London, Blackie & Son, 1860. 

22. Ormerod, Eleanor A., Manual.of Injurious Insects, and Methods 

of Prevention, etc. London and Edinburgh, 1881. (A small 
work, costing about $1.50.) 

25. Kaltenbach, J. H., Die Pflanzenfeinde aus der Classe der Insek- 
ten, 8vo. Stuttgart, 1874. (A useful work for determining 
what insects infest plants in Europe.) 



LIST OF ENTOMOLOGICAL WORKS PUBLISHED BT THE U. S. ENTO- 
MOLOGICAL COMMISSION AND BT THE U. S. DEPARTMENT OF 
AGRICULTUBE. 

u. s. entomological commission. 

(Members of the Commission: C. V. Riley, A. S. Packard, jr., and Cyrus Thomas.) 

Bulletin No. 1. — Destruction of the young or unfledged Locusts {Galop- 
tenus spretus). (1877.) [pp. 15.] 

Bulletin No. 2. — On the Natural History of the Eocky Mountain Locust 
and on the habits of the young or unfledged Insects as they occur 
in the more fertile country in which they will hatch the present 
year. (1877.) [pp. 14, figs. 10.] 
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Bulletin No. 3.— The Cotton Worm. Summary of its Natural History, 
with an Account of its Enemies, and the best Means of controlling 
it; being a Eeport of Progress of the Work of the Commission. By 
Chas. V. Riley, M. A., Ph. D. (1880.) [pp. 144, figs. 84, plates I.J 

Bulletin ^o. 4. — The Hessian Fly. Its Ravages, Habits, Enemies, and 
Means of preventing its Increase. By A. S. Packard, jr., M. D. 
(1880.) fpp. 43, figvs. 1, plates II., maps I.] 

Bulletin No. 5. — The Chinch Bug. Its History, Characters, and Habits, 
and the Means of destroying it or counteracting its Injuries. By 
Cyrus Thomas, Ph. D. (1879.) [pp. 44, figs. 10, maps L] 

Bulletin N^o. 6. — General Index and Supplement to the nine Reports on 
the Insects of Missouri. By Charles V. Riley, M. A., Ph. D. (1881.) 
[pp. 177.] 

Bulletin N'o. 7. — Insects injurious to Forest and Shade Trees. By A. S. 
Packard, jr., M. D. (1881.) [pp. 275, figs. lOO.J 

First Annual Report for the year 1877, relating to the Rocky Mountain 
Locust and the best Methods of preventing its Injuries and of guard- 
ing against its Invasions, in pursuance of an Appropriation made 
by Congress for this purpose. With maps and illustrations. (1878.) 
[pp. 477+294, figs. Ill, plates Y, maps L] 

Second Report for the years 1878 and 1879, relating to the Rocky Moun- 
tain Locust and the Western Cricket, and treating of the best 
Means of subduing the Locust in its permanent Breeding-grounds, 
with a view of preventing its Migrations into the more fertile 
Portions of the trans- Mississippi country, in pursuance of Appro- 
priations made by Congress for this purpose. With Maps and Il- 
lustrations. (1880.) [pp. xviii+322+22, figs. 10, plates XVII, 
maps 7.] 

Third Report relating to the Rocky Mountain Locust, the Western 
Cricket, the Army Worm, Canker Worms, and the Hessian Fly; 
together with Descriptions of LarvsB of injurious Forest Insects, 
Studies on the embryological Development of the Locust and of 
other Insects, and on the systematic Position of the Orthoptera in 
Relation to other Orders of insects. With Maps and Illustrations. 
(1883.) [pp. xviii+347+91, figs. 14, plates LXIV, maps 3J. 

Fourth Report, being a revised Edition of Bulletin No. 3, and the Final 
Report on the Cotton Worm and Boll Worm. By Charles V. Riley, 
Ph. D. (1885.) [pp. xxxviii+399 + 147, figs. 45, plates LXIV, 
maps 2.] 

U. S. DEPARTMENT OF AGRICULTURE. 

The annual reports of the Entomologist are contained in the corre- 
sponding annual reports of the Department of Agriculture. A limited 
author's edition, separately bound, and with table of contents and 
index is published each year. 
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Division of Entomology y Bulletin No. 1. — Reports of Experiments, chiefly 
with Kerosene, upon the Insects injariously affecting the Orange 
Tree and the Cotton Plant, made under the Direction of the Ento- 
mologist (1883.) [pp.62.] 

Division of Entomology^ Bulletin No. 2. — Reports of Observations on 
the Rocky Mountain Locust and Ohinch Bug, together with Ex- 
tracts from the Correspondence of the Division on Miscellaneous 
Insects. (1883.) [pp. 36.] 

Division of Entomology ^ Bulletin No. 3. — Reports of Observations and 
Experiments in the practical Work of the Division, made under the 
Direction of the Entomologist. With plates. (1883.) [pp. 75, plates 

III.] 

Division of Entomology^ Bulletin No. 4. — Reports of Observations and 
Experiments in the practical Work of the Division, made under the 
Direction of the Entomologist, together with Extracts from Cor- 
respondence on miscellaneous Insects. (1884.) [pp. 102, figs. 4.] 

Bureau of Entomology^ Bulletin No, 5. — Descriptions of North American 
Chalcididae from the Collections of the TJ. 8. Department of Ag- 
riculture and of Dr. C. V. Riley, with biological Notes. [First 
paper.] Together with a List of the described North American Spe- 
cies of the Family. By L. O. Howard, M. Sc, Assistant, Bureau 
of Entomology. (1885.) [pp. 47.] 

Division of Entomology, Bulletin No. 6. — The imported Elm-leaf Beetle. 
Its Habits and Natural History, and Means of counteracting its In- 
juries. (1885). [pp. 18, figs. 1, plates I.] 

Division of Entomology, Bulletin No. 8. — The Periodical Cicada. An 
Account of Cicada septendecim and its tredicim Race, with a Chro- 
nology of all of the broods known. By Charles V. Riley, Ph. D. 
(1885.) [pp. 46, figs. 8.] 

Division of Entomology, Bulletin No. 9. — The Mulberry Silk- worm ; be- 
ing a Manual of Instructions in Silk-culture. By Charles V. Riley, 
M. A., Ph. D. (1886.) [pp. 65, figs. 29, plates IL] 

Division of Entomology, Bulletin No. 10.— Our Shade Trees and their In- 
sect Defoliators. Being a Consideration of the four most Injurious 
Species which affect the Trees of the Capital ; with Means of destroy- 
ing them. By Charles V. Riley, Entomologist. (1887.) [pp. 75, 
figs. 27.] 

Division of Entomology, Bulletin No. IL — Reports of Experiments with 
various Insecticide Substances, chiefly upon Insects affecting garden 
Crops, made under the Direction of the Entomologist. (1886.) 
[pp. 34.] 
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Division of Entomology j Bulletin No. 12. — Miscellaneous Notes on the 
work of the Division of Entomology for the Season of 1885; pre- 
pared by the Entomologist. (1886.) [pp. 45, plates I.] 

Division of Entomology, Bulletin No. 13. — Eeports of Observations and 
Experiments in the practical Work of the Division, made under the 
Direction of the Entomologist. (With illustrations.) (1887.) [pp. 
78, figs. 4.] 

Division of Entomology, Bulletin No. 14. — Beports of Observations and 
Experiments in the practical Work of the Division, made under the 
Direction of the Entomologist. (1887.) [pp. 62, figs. 2, plates I.] 

Division of Entomology, Bulletin No. 15. — The Icerya, or Fluted Scale, 
otherwise known as the Cottony Cushion-scale. (Reprint of some 
recent Articles by the Entomologist and of a Eeport from the Agri- 
cultural Experiment Station, University of California.) (1887.) 
[pp.40.] 

Division of Entomology, Bulletin No. 16. — The Entomological Writings of 
Dr. Alpheus Spring Packard. By Samuel Henshaw. (1887.) [pp.49.] 

Division of Entomology, Bulletin No. 17. — The Chinch Bug: A general 
Summary of its History, Habits, Enemies, and of the Remedies and 
Preventives to be used against it. By L. O. Howard, M. S., Assist- 
tant Entomologist. (1888.) [pp. 48, figs. 10.] 

Report on Cotton Insects. By J. Henry Comstock. (1879.) fpp. 511, 
figs. 77, plates III.) 

Special Report, No. 11. — The Silkworm ; being a brief Manual of Instruc- 
tions for the Production of Silk. Prepared, by Direction of the 
Commissioner of Agriculture, by C. V. Riley, M. A., Ph. D., Ento- 
mologist. (First ed., 1879; fifth ed., 1885.) [p. 37, figs. 8.] 

Special Report, No. 35. — Report on Insects injurious to Sugar Cane. 
Prepared, under Direction of the Commissioner of Agriculture, by 
J. Henry Comstock, Entomologist. (1881.) [pp. 11, figs. 3.J 

Division of Entomology. Insects Affecting the Orange, — Report on the In- 
sects affecting the Culture of the Orange and other Plants of the 
Citrus Family, with practical Suggestions for their Control or Exter- 
mination. By H. G. Hubbard. (1885.) [pp. x+227, figs. 95, plates 
XIV.] 
Note. — During the years 1864 to 1876, inclusive, the Department of 
Agriculture published regularly monthly reports, mainly statistical in 
their character (replaced since 1876 by the series of monthly "Crop Re- 
ports'^), but which contained many short articles by the Entomologist, 
Townend Glover. N^one of these articles would come within the scope 
of the present bulletin, and the insects treated of may be ascertained 
by reference to the "General Index of the Agricultural Reports of the 
Patent Office and of the Department of Agriculture, from 1837 to 1876." 
Washington, 1879. 
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HOW TO OBTAIN ENTOMOLOGICAL BOOKS AND PAMPHLETS. 

Comparatively few of the works treating of tiie classification of North 
American insects have been published as separate books ; but such as 
have been so published, if of comparatively recent date, can be obtained 
through the regular book trade. By far the greater number of the 
monographs and synopses mentioned in the preceding pages have 
been published in scientific periodicals and transactions of scientific 
societies. Thse periodicals and transactions can be obtained through 
the societies which publish them and through the publishers; but? 
in the case of transactions, single volumes, and more especially single 
papers, are seldom sold, and the older volumes are liable to be out 
of print. Moreover the expense attending the purchase of all of the 
periodicals containing the publications on a given order of insects will 
be so great as to put them beyond the reach of most entomologists. 
The custom of placing at the disposal of authors a number of separate 
copies of their papers overcomes this difficulty to some extent and cre- 
ates a small supply. Thus it often happens that a person interested 
can obtain a copy of a scientific paper by addressing the author person- 
ally. Many of these separate copies also get into the possession of 
dealers in second-hand books, and can be purchased from them. The 
American Entomological Society of Philadelphia and also a few other 
societies here and in Europe offer for sale from their duplicates many 
of these authors' extras, and in some cases publish lists. There are, 
moreover, certain business establishments which make a specialty of 
the sale of works and pamphlets on Natural History, including Ento- 
mology, and it is chiefly through such establishments that the student 
is enabled to secure the larger portion of the works needed. In Amer- 
ica there is at present but one of these special dealers of any promi- 
nence, viz. Dr. A. E. Foote, of 1223 Belmont avenue, Philadelphia, Pa. 
But in Europe there are several of considerable reputation ; among these 
we may mention: 

B. Friedlaender & Sohn, Carlstrasse, 11, Berlin, Germany. 

Ed. Andr^, 21 Boulevard Bretonniere, Beaune (Cdte-d'Or), France. 

H. W. Schmidt, Kannische Strasse, Nr. 1, Halle a. S, Germany. 

J. B. Baillifere et flls, 19, Eue Hautefeuille, Paris, France. 

Oswald Weigel, Konigsstrasse, 1, Leipzig, Germany. 

U. Hoepli, Oorso Yitt. Eman., 37, Milan, Italy. 

Otto Harrassowitz, Querstrasse, 14, Leipzig, Germany. 

William Wesley & Son, 28 Essex street. Strand, London, England. 

All of these firms publish catalogues, and in writing to them the ento- 
mological catalogue should be especially asked for. There are two firms 
in New York which act as agents for all of these houses, and works can 
be ordered through them or catalogues obtained from them. These are 
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B. Westeraiaan & Co., 838 Broadway, New York, and Gustav E. Stech- 
ert, 766 Broadway, New York. 

By subscribing to the entomological periodicals published in this 
country (a matter of but slight expense) the student may keep abreast 
of the current literature. Short book reviews or notes published in 
our periodicals call attention to the more important publications in 
other countries. Moreover, the Zoologischer Auzeiger, edited by Prof. 
J. Victor Oarus, in Leipzig, Germany, and published every fortnight, 
gives a tolerably complete bibliography of the current entomological 
literature at intervals of about six or eight weeks. The "Naturae 
Novitates,'' published every fortnight by R. Friedlaeuder & Sohn, Oarl- 
strasse, 11, Berlin, Germany, gives the titles of most recent works and 
pamphlets. 

There are also three great annual publications, viz : *' Die Fortschritte 
aufdem Gebiet der Entomologie,'' published in Wiegmann's '' Archiv 
fiir Naturgeschichte''; "The Zoological Record,'' published by the 
Zoological Record Society, in London, England ; and the "Zoologische 
Jahresberichte," published by the Zoological Station at Naples, Italy, 
which give the full literature of the previous year, discussing the more 
important papers and giving a list of the new species, besides other 
information. One or the other of these three publications is almost 
indispensable to the student in any branch of Zoology, and ought to 
be found in every public library in the country. Unfortunately, only 
a year ago the editors of the " Zoologische Jahresberichte" found it nec- 
essary, in order to reduce expenses, to curtail the scope of the work; 
so that, beginning with the year 1887, this publication no longer con- 
tains titles upon systematic and classificatory Zoology. Only biological 
titles are now published, but the series up to 1887 is the most complete 
thing of its kind. 

A not inconsiderable portion of the North American literature on the 
classification of insects has been published by the General Government 
through various channels, and foremost among them are the Smith- 
sonian Institution, the U. S. Department of Agriculture, the U. S. Na- 
tional Museum, the U. S. Geological and Geographical Survey, and the 
reports of the various surveys of the Territories. Many of these pub- 
lications are distributed free of cost to any one applying for them ; while 
others, like certain ot the Smithsonian publications, are sold at a mod- 
erate price to cover the cost of publication. Many of them are out of 
print, and can only be obtained through natural history book-dealers. 
The firms mentioned above will have many of them, and Lowdermilk & 
Co., of Washington, D. C, who make a. specialty of Government pub- 
lications, are always able to furnish many more. 

Of the more general works, some of them can be obtained direct from 
the publishers, and in such cases the publishers are mentioned in the 
general list. The older ones are mostly out of print and can only be 
obtained from second-hand dealers. The current State reports of Lint- 
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ner aud Forbes cau be obtained from the secretaries of the respective 
State Agricultural Societies at Albany, N. Y., and Springfield, III., 
while the reports of the Entomologists of the newly established State 
Experiment Stations, of which a large number will soon be published, 
cau be obtained from the directors of the respective Stations. The 
older reports of the State Entomologist of Missouri and the State Ento- 
mologists of Illinois (Walsh, Le Baron, and Thomas) are all out of print 
and can only be obtained by purchase from secondhand dealers. The 
same may be said of the well-known and often quoted reports of Dr. 
Fitch, which were published with the old volumes of the Transactions 
of the iN'ew York State Agricultural Society. 
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LETTER OF TRANSMITTAL. 



U. S. Department of Agriculture, 

Division of Entomology, 

Washington, May 10, 1889. 
Sir : I have the honor to transmit for publication Bulletin No. 20 of 
this Division, being a report of studies and experiments made upon the 
Anguillula, which is the cause of the root-knot disease of the Peach and 
Orange in Florida, by J. O. Neal, Ph. D., M. D., of Lake City, Fla. 
Eespectfully, 

0. V. Riley, 

Entomologist. 
Hon. J. M. Rusk, 

Secretary of Agriculture, 

3 






Digitized by 



Google 



Digitized by 



Google 



INTRODUCTORY NOTE. 

For several years past complaint has been made to the Division of En- 
tomology concerning the damage done by various species of Anguillu- 
lidae, which affect the roots of different plants in different sections of 
the country, and I have frequently been urged, as Entomologist, to in- 
vestigate the matter. I have always been puzzled to know what reply 
to make in such cases, as no American investigator has undertaken a 
a systematic study of these Nematodes, and they do not, in a zoological 
sense, strictly belong to the Division work. I have contented myself 
therefore with recording the various facts of injury to different plants 
that have come to me in the past twenty years, and some microscopic 
notes in reference to the specimens. One species seems to do consid- 
erable damage to certain plants in greenhouses in the North, while 
another is equally destructive to the roots of trees and plants in the 
South, particularly in Florida. Towards the close of the year 1887 the 
complaints of the damage done by the Florida root-inhabiting species 
were so numerous that, at the request of the Commissioner of Agricul- 
ture, I decided to conduct some investigations as a part of the Divimon 
work. The demands upon the resources of the Division arising from 
its more legitimate investigations have been such that but little time 
and small funds could be spent in this direction. Dr. J. C. Neal, then 
of Archer, Fla., but now Entomologist and Botanist of the Florida Ag- 
ricultural Experiment Station at Lake City, a diligent observer, and 
associated with me in previous investigations both under the U. S. En- 
tomological Commission and under this Division, was commissioned for 
five months and instructed to make as careful studies and experiments 
concerning this pest as it would be possible to make during the short 
time of his employment. His work was done between February 1 and 
September 1, 18S8, and while I do not claim for Dr. Neal, any more 
than he would himself claim, special or technical knowledge in this 
branch of Zoology, his work is not without scientific interest. The in- 
vestigations have been, however, from a practical stand-point, and the 
results more than justify the slight expenditure. The Bulletin makes 
no pretense to be a scientific treatise on the life history of these worms, 
but is in the main an effort to ascertain a suitable remedy. The general 
literature on the subject has not been at Dr. Neal's command, and my 
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time is so fully occupied otherwise that I can do little or nothing at 
present in the way of identification of species or of comparing Dr. Neal's 
results with those of European investigators, which, as a matter of fact, 
are of little practical importance. The study of the full life history of 
any one of the species is attended with much difficulty, and will re- 
quire much time in field and laboratory ; while the technical and clas- 
sificatory treatment of the subject should be undertaken by some com- 
petent helminthologist. 

C. V. R. 
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lettp:r of submittal. 



Archer, Fla., December 2. 1888. 

Sir : I have the honor to submit the following report upon the root- 
knot disease and its cause, the Anguilluhi. 

Tliese investigations, conducted under your direction, began in Feb- 
ruary, 1888, and have been continued to this date. 

While not conclusive in all respects, they are at least contributions 
to the history of this microscopic pest, that may eventually lead to its 
subjection or to the mitigation of its ravages. 

In conclusion, allow me to express to you my thanks for your aid and 

guidance during the preparation of the report. 

Respectfully submitted. 

J. 0. Neal, M. D., 

(Special Agent, 
Prof. 0. V. Riley, 

Entomologist, 
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THE ROOT-KNOT. 

DEFINITION. 

An abnormal and irregular growth of the subcortical layer of roots 
and subterranean stems, chjvracterized by low vitjility, the result of 
an invasion of the tissues by a Nematode worm. (Note 1.) 

HISTORY. 

Since the earliest settlement of the South Atlantic and Gulf States 
by white people this diseased condition of the roots of trees and plants 
has been recognized. (Not« 2.) 

A very slight inspection has shown the decaying enlargements of 
roots, but the cause has usually been attributed to a la<;k in the soil of 
some important fertilizing ingredient, or cureless cultivation, rather than 
some potent exterior influence. 

I have carefully examined all sources of information at my command, 
and can find no mention of the root-knot in any agricultural paper or 
book prior to the year 1857. 

That year Hon. P. J. Berckmans established a nursery at Augusta, 
Ga., «and soon found this disease prevalent in many varieties of trees 
and plants, and in 1881 Prof. O. V. Riley being at Augusta was shown 
the effect of the disease by Mr. Berckmans. 

In 1869 Mr. Gilbert C^nderdouk, of Nursery, Tex., noted the disease 
in his fig, grape, and peach stocks, especially in damp, undrained loca- 
tions. 

In 1876 1 found the root-knot prevalent over Florida, and learned from 
old residents that as far back as 1805 it had been known, and from time 
immemorial had been dreaded as a foe to gardens and groves. 

About 1874 this disease, however, sprang into prominence, owing to 
the influx of immigrants, the development of early-market gardens and 
the sudden rage for orchards of pe<iches, figs, and oranges. 

Since that time the agricultural papers have contained numerous ref- 
erences to this disease. My own attention was called to this pest by 
repeated failures to grow certain plants in a rich, damp spot on my 
farm. 

This led me to investigate; and sending a specimen of the knotty 
roots to the Agricultural Department at Washington, elicited the infor- 
mation that a microscopic worm was the cause of the trouble, but that 
little was known of the Nomatoid family to which it belonged. 

9 



Digitized by 



Google 



10 

Beyond doubt, the disease is peculiar to the Sonth Atlantic and Gulf 
coast within a limit of 150 miles from tide- water. (Note 3.) 

Mr. P. J. Berckmans remarks on this score— and 1 know no better au- 
thority — " that it is indigenous to a large portion of the South seems un- 
deniable, as I have seen it in places in Georgia and Alabama where 
neither trees nor plants had ever been introduced from other sections." 

Mr. Onderdonk also states a similar opinion. Other correspondents 
at Mobile, Ala , and in Texas confirm these statements. 

PLANTS INVADED. 



I. — Uncultivated : 

a. Slightly affected : 

Capsella barsa-pastoris (Shep- 
herd^ a Purse). 
Rnbns villosns ot trivialis 
{Blackberry and Dewberry). 
Eapatorium IVcuiculacenm {South- 
ern Dog Fennel). 
Qnamoclit vulgaris {Cypress 
Vine). 



b. Badly affected : 

Portulaca oleracea (Purslane). 
Sesuvium pentaudrura {Sand 

Purslane). 
Verbesina siegosbcckia et sinu- 

ata. 
ArtemiHia caudata ( Wormwood). 
Chenopodiuin botrys (Jerusalem 

Oak). 
Amarantus siudobub (Oareless 
Weed). 



The above list, no doubt, will in time, and with a careful investiga- 
tion, be greatly extended; most of these are the commonest of weeds in 
old fields and badly cultivated grounds, and the Ghenopodium alone 
would be an ample shelter and breeding place for the Anguillula, inde- 
pendent of other wild or cultivated plants. 

The Bupatoriura and Ghenopodium are perennials, spread rapidly, 
and have great vitality, and for years it has been noted that where these 
weeds abound the root-knot exists in the greatest degree. 

The Sesuvium and Portulaca, both with fleshy roots, are very com- 
mon, and are an easy prey to tbe worms, but my experience indicates 
the Amarantus spinosus as the most dreaded and destructive agent 
in the spread of the root-knot, its roots being apparently the favorite 
of the Anguillula. 

In Georgia, my correspondents deem the Verbesina and Artemisia 
the weeds most diseased, but in Texas, Mississippi, and Alabama, the 
list is about the same as I hfvve given for Florida. (Note 4.) 

It will be seen that it will be impossible to determine certainly the 
original food-plant of this [lest, as it seems to attack the roots of so 
many; and the inference that any tender growth not impregnated with 
a decided toxic principle may bo invaded is a doubtful conclusion to 
my mind. 
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ll.^Ctdtivated. 
0. Uselul. 
a. Slightly affected. 

Gossypiam herbaceatn et barba- 

dense (Cotton). 
Solannm taberosnm et esculen- 

tum {Potato and Eggplant), 
Capsicum annunm {Pepper). 
Spinacia oleracea (Spinach). 
Jatropha mauihot (Cassava). 
Zea mais (Com). 
ft. Badly affected. 

The Gen as Brassica (Sinapis), 

(Cabha{fe, KaUy etc.). 
Raphanns sativns (Radish). 
Hibiscus escnlentus ( Okra). 
Plsum sativum (Pea). 
Arachis hypogaea (Pea-nut). 
Dolichos catiang (Com? Pea). 
Phaseolns vulgaris (Bean). 
Phaseolus lunatus et nanus 

(Bean). 
All of the GJenus Cncurbita 

(SquasheSf etc.). 
All of the Genus Citrullus (Mel- 
on). 
All of the Genn^ Cucumis (Cu- 

cumber). 
Lycopersicum esculentuni ( To- 
mato). 
Beta vulgaris, varieties (Bat). 
d. Ornamental. 
a. Slightly affected. 

Hibiscus syriacus et coccinneus. 
Mesembryanthemum, various spe- 
cies (Ice-plant). 
Mikania scandens (Parlor Ivy). 
Pharbitis purpurea ot al. sp. 

(Morning Glory). 
Nolana, sp. 

Petunia, sp. (Petunia). 
Boussingaultia basselloides. 



IL—Caliirated —Continued. 
h. Badly affected. 

Koniga maritima. 

Iberis umbellata. 

Lageuaria vulgaris ( Gourd). 

Begonia, sp. (Begonia). 

Dahlia variabilis. 

Helianthus annuns (Sunflower), 

Coleus, var. sp. 

Achyranthos, var. sp. 

Amarantus var. sp. 
Shrubs and Trees, 
c. Useful. 

a. Slightly affected. 

Citrus vulgaris (Bitter- sweet Or- 
ange). 

Citrus aurantinm, var. sp. (Or- 
angey Lemony etc.). 

Vitis, var. sp. (Grape). 

Prunns rayrobolanus (Plum). 

Broussonettia papyrifera (Paper 
Mulberry). 

Morus, var. sp. (Mulbetry). 

Jnglans cinerea ( Walnut). 

Caryaolivffiformis (Pecan). 

b. Badly affected. 

Prunns domestica (Plum). 
Prnnus armeniaca (Apricot), 
Prunus vulgaris (Peach). 
Prunns communis (Almond). 
Ficus carica (Fig). 
Juglans regia (English Walnut). 
Salix, var. sp. ( Willows). 

d. Ornamental. 

Spirea sorbifolia,var. sp. (SjHrca). 

Prunus nana et lanccolata (Flow- 
ering Almond). 

Buddleia, var. sp. 

Gardenia florida (Cape Jessa- 
mine). 



This long list embraces the greater part of our most valuable food- 
plants, fruit-trees, and many of the choicest flowers, and it fully justi- 
fies the inquiry now made as to the history and means to prevent the 
spread of the disease induced by the Anguilluhi. 

T think it useless to endeavor to account for the apparent vagaries of 
the Anguillula, as, for instance, to ascertain why the roots of the Prunus 
vulgaris arc so badly affected, while Prunus cerasus are unhurt; or why 
the Leguminosfe are susceptible and the Umbelliferre are not. It is 
reasonably sure that rapidly growing, soft tissued roots are better sub- 
jects for invasion, expansion, and decay than those of slow growth and 
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denser Btrnctare, and the self-evident corollary is that methods and fer- 
tilizers promoting a rapid saccaleut growth should, be avoided in all 
locations infected with the root-knot 

EFFECTS OF THE INYASION OF THE AKGUTLLULA. 

I have fonnd mature worms, males and non-pregnant females, in root- 
lets but a few days old, and auder circnmstances which involved the 
necessity of invasion from without the root. See Experiment No. 22. 

These Anguillute were small enough to enter the ^^ stomata^of epi- 
dermal tissues, active and strong enough to even penetrate cell- walls, or 
to separate cells in loosely connected tissues. Once within, they could 
easily pass through the Gienchymatous system of the Parenchyma to 
any portion of the root, and I think it not unreasonable to infer that in 
this manner they obtain entrance in young rootlets. 

Their presence causes a rapid proliferation of cells, resulting in a soft, 
unnatural, irregular growth of the root, with low vitality, and a varied 
effect upon the plant or tree. 

The Gheuopodium, Enpatorinra, Artemisia, Amarantus, Gossypium, 
Solanum, and Petunia have the enlargements usually on the sides of 
the main stem, near the surface. The " tap-root,'' descending deeply is 
rarely affected, and the plants seem slightly affected till the sub-corti- 
cal layer is filled with worms in all stages of growth. This checks 
growth, either by their absorption of the nutrition gathered by the root- 
lets, or obstruction of the Gienchymatous ducts, the food supply is cut 
off before decay is visible, the leaves wither, the stems shrivel, the plant 
dies. (Plate VIII, 1 a, 4 b.) 

The roots Of the Okra, Radish, Turnip, Gabbage, Gucumber, Melon, 
Gow-pea, Peanut, Tomato, and Egg Plant enlarge enormously, soon be- 
coming little else than masses of decaying tissues. The plant stops 
growth, the fruit either becomes distorted or drops prematurely, the 
leaves change color and fall off*, and the plants die so rapidly as to justify 
the usual expression ^'struck by lightning," applied to the fields of 
Melons, Gncumbers, Tomatoes, and Gow-peas so often badly affected 
by the root-knot. (Plates I, II, III, IV, and VIII.) 

In nurseries of young fruit-trees the greatest mischief occurs. The 
soil is usually carefully prepared by heavy fertilizing and culture, and 
the seeds of the Peach, Orange, and English Walnut are sown for 
stocks. When the tender shoots first appe-ar many wither and die at 
once, others grow vigorously till the end of the first season, when they 
are usually budded with known and valuable varieties of fruit. The 
next spring these buds put out tardily and make a weak growth, the 
leaves become spotted or yellow, then drop, the bud dies, feeble strag- 
gling shoots sprout around the stem, which maintain a siqkly vitality 
till the first drought, when the tree dies, and an examination dis- 
closes the cause in the knotty, decaying roots, without rootlets or 
fibrillae. 
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With older trees takeu from healtby locations and set in infected soil 
the program varies. Tbe Peach and Fig often grow vigorously one or 
two years, and bear frait that is very prone to drop immaturely, then 
tbe tree takes on an irregular growth of stunted limbs and small leaves. 
The tips of these limbs die back gradually to the body of the tree. If 
the soil is clayey the tree will put out feeble sprouts often for several 
years. 

With the Pecan, English Walnut, and Willow, older trees remain sta- 
tionary a year or so and die with the occasion of a severe drought. 

In many cases, especially in old fields, the seeds of trees and plants 
barely germinate, or cuttings hardly form rootlets till they are invaded 
and destroyed. 

In all of these cases the effect is to deprive the stems and leaves of 
food and moisture 5 the knots grow, the branches do not. 

The annual destruction of nursery stock is enormous, especially the 
Peach, Fig, Willow, Spiraea, Buddleia, Ooleus, etc. 

In the sketches taken from nature, attached to this report, are shown 
typical specimens as far as possible. 

The Grape, Fig, Mulberry, and Orange are prone to circular knob-like 
knots on the sides of the larger roots, and an occasional enlargement 
at the junction of small roots. (Plates IV and VII.) 

The Peach, Plum, Walnut, and Spiraea grow irregular masses, involv- 
ing the whole root seemingly. (Plate V.) 

Tbe Willow, Okra, etc., enlarge, and the decay is usually visible first 
at the extreme tip of growth from the central stem. (Plates VI, I, and 
II.) 

TEBRITOEY OCCUPIED BY THIS DISEASE. 

Early in the beginning of my studies of the Anguillula, I addressed 
letters of inquiry to most of the leading nurserymen and horticulturists 
in the United States, especially those in the southern section, asking an 
examination of diseased trees, and inclosing samples of the root-knot 
for comparison. 

The replies I received are conclusive that the disease is unknown be- 
yond any point in the interior 150 miles from the coast. 

It does not exist except in locations free from extreme cold, and the 
northern boundary is not far from the January isotherm of 50°, as shown 
in the No. 2, Isothermal Lines of the U. S. Signal Service, 1881. 

Letters from the Peach districts of Michigan, Maryland, and New 
Jersey complain of the *' Yellows,^' but investigators do not report find- 
ing the diseased r^ots indicative of thQ Anguillula. 

It is not found at Denison, Tex. (Munson), only along the coast in 
that State, and then only in sandy, wet locations. (Onderdonk.) 

The usual dry air of New Mexico, California, and regions west of the 
Mississippi Eiver, with the summer parched soil of these sections, forms 
apparently a barrier to the growth and spread of the disease, but coming 
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eastward it is progressively worse, till it reaches a climax iu Florida, 
which seems to possess the requisite soil, humidity, and warmth for the 
l^roper euviroumeut of the Anguillula, aud cousequeutly its complete 
development for mischief in gardens and groves. 

Add to this the cultivation of special food plants extremely suscept- 
ible to invasion by the worm, and there can be no wonder at its prodig- 
ious increase. 

TBMPBEATUEE. 

The question of temperature is no doubt one of great importance iu 
determining the boundaries of this disease, peihaps more so than food- 
plants or soils. 

The soil that is annually frozen from 6 to 10 inches is nearly disin- 
fected from the worms, especially those existing in a free state iu the 
soil, or inhabiting the soft roots of annual plants, and this may explain 
why southern Michigan, northeastern Ohio, and New Jersey, with as 
sandy a soil as Florida or south Georgia, still escape the plague in the 
Peach orchards. 

The Ohenopodium, Artemisia, etc., abound in these States, and no 
doubt are the habitat of Anguillulse, but the continued cold reduces 
their number to the minimum each year, and the fibrous-rooted trees 
are unharmed. 

Again, in some cold localities the trees kept in hothouses arc af- 
fected; those without in open ground escape. 

Places favored with hot, dry summers and cold, wet winters will not 
likely ever suffer from the ravages of the root-knot. 

My experiments are conclusive that below 50^ in fluid, and above 
that, dry, the worms are inactive, paralyzed by cold, and shriveled by 
dryness and heat, and the inference is plain that parties wishing best 
results must either choose unsusceptible stocks, for grafting or budding 
trees liable to infection by the Anguillula, remove to favored loca- 
tions, or find some means of destroying the worms. 

The arid regions of the West fill one indication, the others are still 
8ubjudic€j but in a fair way for determina^iion. 

SOILS. 

It can not be questioned but that a light, sandy soil offers least re- 
sistance to the progress of the Anguillula after its liberation from de- 
caying roots either encysted or free. 

Experiments with air-dry soil show that water penetrates sand in half 
the time that it will penetrate clay, and over large areas of cultivated 
land the proportion would still be greater in favor of the sand. 

Loose soils, mixed with decaying vegetation and humus, offer still 
better facilities for irrigation, and this explains the fact that locations 
highly fertilized with composts, stable manure, or leaf-mold show the 
root-knot quicker in plants than compact or virgin soils, aud the worst 
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results are found in gardens planted in long cultivated, fully fertilized, 
aud thoroughly pulverized areas. 

Moisture is an essential to the vigorous growth of the Anguillula, 
though it withstands an enormous amount of drying. 

The cysts shrivel, pregnant females become irregular in outline, ma- 
ture worms stiffen and remain indefinitely with suspended vitality, but 
resume action with the application of sufficient moisture. (Note 5.) 

A friable soil, with compact clay near the surface insuring needed 
dampness, presents then the typical environment for the Anguillula, 
and this, alas, also is regarded in this section as the most adv^antageous 
location for a garden or grove. 

Another very favorable location for these worms is the b^ggy bank 
of a lake or river, where there is a mass of wet, decaying vegetation. 

EXPERIMENTS. 

A series of experiments, under the direction of the Entomologist of 
the United States Agricultural Department, was begun in February, 
1888, to determine the migration and life history of the Anguillula, as 
well as to investigate the effect of various insecticides. That these are 
not complete and conclusive, is owing to the extreme difficulty of trac- 
ing any individual worm by reason of its size and its surroundings. 

A quantity of both ordinary sandy soil and clay was heated several 
hours to a temperature of 400o F. 

A number of 6 inch earthen pots were also subjected to the same 
heat. The earth and the pots were tested for living Anguillulai and 
found sterile. 

(1) Four sterile pots with t^o c.nbie foot of sterile soil in each pot. 

(2) Same as No. 1, using sterile clay instead of surface soil. 

(3) As No. 1, using yellow subsoil from infected locations. 

(4) As No. 3,.using clay subsoil from infected locations. 

(5) As No. 1, using infected surface soil from infected locations. 

In each pot were planted four seeds of the Cow-pea (Dolichos), selected 
because of its ease in germinating and great susceptibility to the An- 
guillula. 

All came up within the week and grew fairly well ; at the end of each 
week one plant was removed and the roots examined. 

In Nos. 1 and 2 no knots were visible at any stage of growth and the 
last plant grew to maturity. 

In Nos. 3 and 4 the plants were but slightly affected, and at the end 
of the fourth week each remaining plant had made a fair growth, de- 
spite the terminal roots were becoming enlarged. 

In No. 6 half the plants died before the appearance of the third leaf, 
and the remainder made a sickly, feeble growth. The roots were badly 
knotted, decay in every case appearing at the terminal ends of the root- 
lets, which turned brown and dropped off at the slightest touch. 

I repeated this series of experiments, using small seedling peach trees 
in place of the cow-peas. The results were similar — the trees in Nos, 1 
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and 2 growing vigorously, with fully develoi)e(l roots and leaves; in 
No. 3, at the end of four months the trees were living, but feebly, and 
the roots showed signs of decay. 

In No. 4 the trees had grown somewhat better and had a brighter 
color, but the roots were knotty. 

No. 6 showed poorly, leaves smaller, roots quite knotty, and one tree 
dead. 

The same results followed using the Weejiing Willow as the test 
plant. 

The inferences are : That the Anguillula is destroyed by a heat of 
2120; that healthy trees set in infected soil soon are invaded by the 
free Anguillula in the soil ; that soil taken from the depth of 2 or more 
feet below the surface is comparatively free from the worms, and tbat 
clay subsoil is less infected than the sand. 

Another series of experiments testing thfe effect of various chemicals, 
fertilizers, and insecticides was tried, using four sterilized pots in each 
test, the pots each containing ^ou cubic foot of infected sandy soil, and 
the chemical, at the rate of y oVo of the weight of the soil (24 grains), thor- 
oughly mixed or dissolved. In each pot was planted a seedling peach 
and four cow-peas. 

No. 6. Tobacco dust. 

7. Tobacco dust with 24 grains sulpbate potash. 

8. Tobacco dust with 24 grains sulphide potash. 

9. Tobacco dust witli 24 grains sulphite potash. 

10. Tobacco dust with 24 grains muriate potash. 

11. Tobacco dust with 24. grains hyposulphite soda. 
' 12. Tobacco dust with 24 grains sulphate iron. 

13. Tobacco dust with 24 grains caustic lime. 

14. Tobacco dust with 24 grains unleached ashes. 

15. Tobacco dust with 24 grains sulphur. 

16. Bisulphide carbon. 

17. Sulphate potash. 

18. Muriate potash. 

19. Unleached ashes. 

20. Caustic lime. 

These experiments were also repeated in the nursery and open field 
on small peach trees, using 602 grains to each tree, equivalent to j oV o 
part by weight of the soil. (Note 6.) 

In the pots the results in Nos. C, 7, 10, 13, and 14 were very encour- 
aging; the peas grew to maturity, with good color and very few en- 
larged roots. Nos. 8, 9, 11, and 15 made a very poor growth, and died 
soon after the third leaf. No. 12 died immediately after sprouting, as 
did No. 16. Nos. 17, 18, and 19 grew nearly as well as Nos. 6 and 7 ; 
No. 20 made a fine growth, with very few enlarged roots. The peach 
trees died soon in Nos. 8, 9, 11, 12, 15, and 16, made a fair growth in Nos. 
6, 7, 10, 13, and 14, were killed at once in No. 16, and grew the best in 
Nos. 17, 18, 19, and 20. 

In the field Nos. 11, 16, and 8 appeared to at once kill the trees. Nos. 
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l> aud 15 lijvd no effect visible. Nos. 6, 7, 10, aad 14 made a better 
fjrowth than Nos. 17-30. Root-knot was present on all but Nos. 13, 
14, and 20. 

On still larger trees, applieil at the rate of 27 pounds to the tree, Nos. 
6, 13, 14, 17, 18, 19, and 20 gave good results, especially G and 17, C and 
18, 6 and 19. These mixtures seemed to promote a vigorous growth of 
healthy roots, and Nos. 6 and 20, each 27 pounds to the tree, well mixed 
with the surface soil, api»ears to be as near a preventive of the " knot" 
Jis anything I have tried. 

I tried the bisulphide of carbon without any effect other than the death 
of the trees, some fifty or more, and the kerosene emulsion to saturation 
of the surface soil produced asirailar result, and in view of the expense 
and labor involved I did not repeat the experiment. (Note 7.) 

A number of the prepared artilicial fertilizers were tried ; those con- 
taining ammonia, guano, bone, and fish produced a rapid growth, soft 
and easily attJicked by the AnguillulaB. 

In a field near my place, heavily fertilized with a bone and potash 
compound, the roots of the pea nut became masses of knotty roots, the 
worst cases of the disease I ever saw, and peach-trees growing in that 
tiehl are ruined. 

I have found nothing of value when applied to old bearing fruit trees, 
if badly affected, as any insecticide capable of absorption by the roots 
invariably has killed the trees when used to the amount of f^o ^^^ 
weight of the surface soil, 1 foot in depth and the area of the circle 
filled by the roots. Alkaline mixtures, 20 to 40 pounds to each tree, or 
caustic lime, kainite, muriate and sulphate potash or wood ashes, used 
several years in succession, have come nearest a cure, destroying no 
doubt many free worms, and inducing a vigorous, tough growth of roots, 
more difficult of penetration, and possibly rendering the sap in some 
way obnoxious. (Note 8.) 

The addition of tobacco dust in large quantities supplies nitrogen, 
and makes a very vigorous growth of roots and liiubs. It also seems to 
have considerably preventive effect on the worms. Experiments con- 
ducted by one of our market gardeners has convinced him that the 
mixture of tobacco dust and muriate of potash in old fields in great 
measure prevents the ravages of the Anguillula in Okra, Cabbage, and 
Eggplant, and he has adopted this as a standard fertilizer for all his 
products. I have seen his use of this, and am nearly prepared to sus- 
tain his views. Kainite is no doubt fully as good, but further experi- 
menting is necessary. 

Another series of experiments was made upon plants to determine 
the time and degree of infection. 

No. 21. Sterilized pots with y^o cubic footof sterile soil, in which four 
cow-peas were planted at various depths, one-half inch, three-fourths 
inch, and 1 inch, were covered 1 inch with infected earth and kept wa- 
tered. The results showed infection of the roots in about the same ra- 
33495— Bull. 20 3 
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tio as the distance from the surface. Reversing tbe process, putting the 
infected soil below, showed the roots affected soonest in the peas planted 
deepest, indicating but little action in the worms outside of that pro- 
duced by the percolation of water. 

No. 22. Another series of pots were watered with muddy water from 
infected earth, and though the pots contained sterilized soil the roots 
of the peas were badly affected. Microscopic investigation of the per- 
colate showed both free and encysted Anguilluhi^ (Note 9.) 

No. 23. Pots with sterile soil had one transplanted infected peach 
seedling in each, and four cow-peas. 

The trees soon died, and very shortly afterward the peas showed the 
infection, those nearest the dead peach roots the most markedly. 

In a spot of new and non-infected ground several trees, Peach and Fig, 
were planted. The central tree was knotty-rooted and died in a few 
months ; the next year the roots of the nearest trees, 15 feet away, became 
knotty nearest the dead tree, and now, after the lapse of lour years, 
the disease extends to the tips of the roots of all the Fig and Peach trees 
in a circle 120 feet distant each way from the original infected tree. 

In another case, in a nursery on high pine land, clay subsoil and free 
from disease, a number of peach roots, badly knotted, were brought 
from a distance and heeled in for a week. The disease spread in all di 
rections from this nucleus. 

Again, iu another peach nursery wa« a spot of low, damp, black soil. 
There was no root-knot the first year it was i)lanted in peaches ; the 
seedlings grew well. The second year, a few trees were found in this 
spot with enlarged roots and destroyed. The third year, hardly a tree 
escaped, the disease extending along the thickly set rows of seedlings 
upward and in all directions on to the higher land from the hollow spot 
first infected. 

In another case, clea^i fibrous-rooted trees were heeled in a day or so 
and planted in non-infected ground. The next year proved the most of 
them diseased. 

These cases prove conclusively that in areas not infected the disease 
can be easily introduced (1) by planting infected trees; (2) by the use 
of composts of muck and weeds from infected soils; (3) by the distribu- 
tive action of water and air, the Avater carrying particles of soil and 
worms downward from an infected elevation, or by dry soil, frag- 
ments of dry roots, desiccated free or encysted worms carried in the air 
during sand-storms, whirlwinds, or the heavy currents of air preceding 
storms that often blow *' bare " acres of plowed land and overwhelm ad- 
jacent fields with the soil thus borne on the wind ; (4) soil containing 
these worms I have no doubt has been carried on thfe feet of men and 
animals and deposited in healthy fields, forming the nucleus of a de- 
structive agency, mouths afterward made visible by its effects. 

Instances are not wanting that can not be explained except by some 
such theory of contagion and maunej' of travel, 
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REMEDIES. 
1. Drainage. 

Many gardens aud orchards are badly located on soils partly sata- 
rated with water, either at the margins of rivers or lakes or on rich de- 
posits of vegetable remains both low and damp. 

The reasons for this choice are generally the superior quality of the 
land and the rapidity of growth induced by the moisture, but in the ' 
territory infected by the Anguillula the heat and rich soil cause precisely 
the looseness of tissue so favorable to the spread of the worms. 

A dry soil, with solid root- growth, is on the contrary unfavorable; 
hence in many locations drainage has entirely changed the character of 
the land, so that peaches and figs grow where they would not before. 

Experiments in Texas confirm this fully and suggest the utility of 
thorough drainage of wet locations, or, better yet, the avoidance of such 
places for groves and gardens. 

In this connection it may be remarked as one of the not expected 
results of the *'New Agriculture" in maintaining a permanently damp 
soil by means of wfiter-pipes below the surface, that when it is in vogue 
we will have not only a great increase of crops but a greater increase 
of " root-knot" in the cabbages, beets, radishes, etc., thus grown. What 
effect the ingestion of Anguillula3 will have upon the human economy 
remains to be seen; as, so far as I know, no record occurs of experiments 
having been tried to ascertain. (Note 10.) 

2. Frost. 

In many places north of 29^ there is cold enough each year to at 
times freeze the surface a considerable depth. Where this occurs, by 
plowing the soil at the beginning of winter and at times during that 
season, it is reasonable to suppose great destruction of the free Anguil- 
lulie will ensue. 

3. Fire. 

The value of heat in the destruction of the germs of the root-knot 
has been often demonstrated in Florida, usually unwittingly, and the 
lesson taught has been in a measure lost. 

In clearing old fields, badly infected with the worms, as shown by the 
crops of cotton or peas, it is customary to burn log heaps and stumps ; 
if, then, peaches and figs have been planted on this burned land the 
result has been freedom from root-knot for a series of years. 

Such trees make a vigorous growth and bear well, while adjacent 
trees, not on burned ground, wither and die. 

It would seem practicable in this wooded section to easily build small 
compact heaps of chips, wood, pine knots, even dry weeds and grass, 
pver the ivrea of say 3 feet rci-dius from eacU tree-stake prior to plant- 
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iDg, burn the heap to ashes, excavate the soil as far as heated, and re. 
new the lire till the subsoil is reached and the depth of at least a foot 
of soil in all is thoroughly sterilized by heat. 

In many cases, where wood is plenty, dead standing timber to be 
removed, and stumps to be burned, the plan would succeed to stake 
out the field and build a log-heap at each stake; but if not conveuieut, 
the annual growth of weeds and grasses, well dried, will furnish fuel 
enough, 

4. Steeile Soils. (Note 11.) 

Among the early settlers of Florida the j)ractice prevailed, when 
planting trees, of digging out the soil to the depth of 2 or more feet 
and filling in around the tree with clay or yellow subsoil obtained from 
virgin land and 3 or more feet below the surface. This plan succeeded, 
in that it surrounded the tree with sterile soil till it formed firm roots 
and a hardened epidermis. 

My investigations show that in infected soils the deep roots are but 
slightly affectiBd in comparison with those near the surface, and that 
the greatest destruction prevails in young trees, nursery stock, and 
plants having surface roots. 

If a tree acquires age and the roots reach deep subsoil, the Anguil- 
lulae do little damage. Hence the utility of using clay or subsoil, derived 
from virgin forest, around newly-set trees. 

This old plan deserves attention and can berecqmmended; but since 
the war, in their haste to promote the growth of groves and gardens, 
the later horticulturists reverse this method, imbed the young tree in 
surface soil, and use nitrogenous fertilizers to encourage rapid develop- 
ment, this certainly causes increase of the root-knot. 

5. Disuse of Lanh. 

Keeping land clean, free from all growth for two or more years, has 
proved of great benefit if done before trees are planted. I believe the 
worms require living tissues to develop in, and deprived of this they 
would die, probably within the limit I have given. 

In many places where the soil has not been cultivated for a long 
series of years, and the Broom Sedge Grass has exterminated all other 
weeds, I have failed to find any traces of the Anguillula, and I regard 
this as confirmatory proof that disuse of land prevents the root-knot. 

6. Disuse of Easily Infected Crops. 

In most of our Southern States, where the Clovers and Buckwheat 
will not prosper, it has been the almost universal custom to substitute 
the Cow-pea as a soil-renovator. Drilled or broadcast it is the great 
crop for ^Haying by'' corn, and as a second or third crop after rice, 
oats, or market garden. Very few groves or orchards but have annu- 
ally from oqe to three crops of pea- vines plowed iq for fertilizing. 
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Again, as a ** ftrat crop,'' after clearing off the timber, it is in general 
use for new land. Few plants are so sensitive to the attacks of the 
Anguillula, and few have roots so badly infected with these worms, and 
tliis common custom of planting the Cow-pea is mentioned only to be 
condemned, as, if continued, in time all groves and gardens in these 
sandy soils will be failures. 

The Lespedeza striata (Japan Clover), Desmodium molle (Beggar 
Wee<l), and Kichardsonia scabra (Mexican Clover), will prove line sub- 
stitutes for the Cow|)ea as forage and fertilizer. If the Cowpea must 
be grown, keep it away from garden and orchard, and at planting time 
use large quantities of some strong alkaline fertilizer on the soil. The 
economical habit of planting market g<ardens in orchards should be dis- 
couraged. 

It is easy to see the reason and the danger from the use of ammo- 
niacal fertilizers so necessary to induce rapid growth of vegetables, and 
the sprciid of the Anguilluhe from the roots of the Melons, Cucumbers, 
etc., to the trees. Many instances of this sort can be seen over the 
South, and should serve as warning to our horticulturists in the future. 

I believe that in badly infected grounds some relief could be given 
by drilling the Cow-pea, and, when in bloom, cutting off the stems for 
forage; then to plow and carefully rake up the roots in piles for burn- 
ing when dry enough. This method of destroying the infected roots of 
Okra, Melons, etc., and the roots of the Chenopodium, etc., would no 
doubt bo of great value in small areas, and even in larger fields, by 
the aid of improved mjichinery for gathering the roots. 

It needs only the mention that planting of trees from infecte<l local- 
ities should be avoided ; even those not liable to the disease themselves 
may carry soil containing Anguillulie among the roots. 

I have noted that the Peach and Fig obtained from Northern nur- 
series seem extremely easy to take the disease, far more so than thc3 
native stocks. I only mention the fact, but have not ascertained tiie 
reason. 

7. Insect Enemies. 

I have found but one, the small blackish-brown ant that inhabits rot- 
ten wood and decaying roots — very common in this section — the Sole- 
Dopsis xyloni. 

This, when the roots of the Okra, Pea, etc., begin to decay, burrows 
into the tissues and drags out the pregnant Anguilluhne for destruction. 
' I was puzzled at first to find the dead roots of the Okra, Melon, Peach, 
and Fig free from cysts or pregnant worms, though in partially rotting 
enlargements I found plenty of Anguillula. 

Closer and extended examination showed this ant in the act of de- 
vouring the enlarged worms, and its service to the orchardist is be- 
yond value in this respect. 

Inasmuch as a dry soil is favorable to ant life, it will be readily seen 
how drainage is useful in aiding the propagation of this tiny destroyer. 
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Upon crushing a mature, pregnant worm various forms of micrococci 
are visible by the microscope as existing within the Anguillula, evi- 
dently not hurtful, and when seen exterior to the worm seem not preju- 
dicial to its life ; but more study is needed on this point. 

8. Use of Vermicide Feetilizbrs. 

Experiments looking to the adoption of some mixtures capable of de- 
stroying the worms while in the root tissues have not proved a success. 
The use of smaller quantities per acre than one-tenth of 1 per cent, of 
the surface soil for 1 foot in depth and 10 feet radius to each tree — 
about a ton to the acre— produced no perceptible effect on the dise^ase, 
and a greater amount injured the trees. 

The lise of bisulphide carbon, kerosene emulsion, and various arsen- 
ical solutions destroyed so great a percentage of the trees that on that 
account, and the expense of application, it was abandoned. 

Alkaline mixtures have done better, and will bear repetition, espe- 
cially the sulphites and muriates. 

For nursery stock, it no doubt will pay to thoroughly incorporate 
some of these chemicals with the soil some weeks before planting seeds, 
cions, or young trees, using it at the rate of at least one-tenth of 1 per 
cent, of the surface soil cultivated. 

Alkaline fertilizers, as hard-wood ashes, muriate and sulphate of pot- 
ash, kainite, or ash element produce a hard growth but little, if any, 
affected by the root-knot. Usually the fertilizer is applied in too small 
a quantity. Not less than 3,000 pounds to the acre should be used to 
produce the required effect, one-half in December, the remainder in 
May. 

A fertilizer containing a small percentage of carbolic acid,<3arbolates, 
thymolcresol, or an easily decomposed sulphite.would no doubt be valu- 
able in this infected section. - 

9. Non-infected Stocks. 

After all, I believe the use of trees that are not susceptible to the 
root-knot, for stocks on which to graft or bud the susceptible varieties 
is the proper solution of the root-knot problem. The matter of location, 
soil, fertilizer, and prevention then need not worry the intending or- 
chardist. Find the disease- proof tree and the thing is done, and most 
of my experiments have been directed to secure in some measure this 
result. 

It is, perhaps, too soon to say that complete success has been realized, 
but the gain is perceptible. 

For the Orange I can recommend the hardy bitter-sweet or sour 
species as nearly disease-proof and a vigorous grower. 

The Citrus trifoliata and the Japanese " Unshiu," or Satsuma, both 
seem resistant, but the time of trial has been too short. This last is a 
slow grower, with dense roots, and promises to be the best of any of the 
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Citrus family. Its hardiness, freedom from thorns, and vigor recom- 
mend it. 

Grapes of the Vinifera type as well as those of the -^stivalis group are 
subject to the root-knot, if grown on their own roots, but grafted into 
stocks of the Cordifolia or Vulpina races have made superb growths 
free of the disease. 

I iiave found no stock for Fig or Mulberry that has stood the test. 

For the Peach family either the seedlings of the Wild Goose Plum, 
the Marianna<, or .the recently introduced Japanese Pkims, Kelsey, Sat- 
suraa, or Ogru, are valuable. Three years' test of the Marianna prove 
that for that time, at least, the roots resisted the Anguillula and were 
free from knots. When the peach died the Myrobolau was infected 
slightly, and even the native plums suftered with the disease. It is too 
soon to give an unqualified approval of this as a stock, but so far it is 
the very best, growing from cuttings and very rapidly, making a tree 
that is nearly borer- proof as well as free from the Anguillulae. 

Some seedlings of our American Plums are destined to replace the 
Peach as a stock, unless the Japanese varieties prove superior. 

I liave found nothing of value for the English Walnut as a stock, nor 
for the Weeping Willow. 

I have indicated the probable line of action to mitigate or prevent the 
disease in gardens — the use of alkaline fertilizers, the exposure to frost, 
the gathering of diseased roots to burn, the removal of certain weeds, 
and the disuse of land and cow peas. 

EXTENT OF DESTRUCTIVE EFFECTS OF THE DISEASE. 

Within the district infected by the Anguillula it would be well nigh 
an impossibility to give even an approximate idea of the losses sus- 
tained each year by the farmer, the gardener, and the horticulturist 
from the ravages of this worm. 

All over the southern section of the United States hundreds of market 
gardens have been planted at an immense outlay of time and money, only 
to have the fields of vegetables blighted from this mysterious trouble, as 
if scorched by fire or frost. Thousands of trees have been planted only 
to dwindle away and die; and, as the defect has been usually ascribed 
to the fertilizer or the climate, the injury has been enormous, while the 
rejil cause has not been suspected, and, as far as I know, no effort made 
to ascertain a remedy. The Orange is slightly affected now, but in the 
future, when the soil will be filled with cysts and worms, Orange trees 
will be as uncertain, I fear, as the Peach or Fig at the present time. 

From the best testimony I can get, in the early days of the white im- 
migration, except in damp locations, peaches grew without any disease, 
save the " Borer." Now, in many places, the trees that do well are the 
exception, and in these locations it is idle waste of time, labor, trees, and 
fertilizers to attempt the culture of an orchard. 

In such infected spots the usual program is to apply some costly 



Digitized by 



Google 



24 

ammoniacal manure to the laud, cultivate early vegetables between the 
trees; then, after that crop is removed, sow the land in cow-peas. The 
result is bewildering. Next year the unfortunate planter is discouraged 
to find many of the trees dying back, the vegetable crop with knotty 
roots and irregular fruit. 

Another heavy fertilizing, an(Tther crop of peas, and that spot is done 
for. The disgusted farmer tries another vocation, and gives over the 
place to weeds and desolation. 

With young, closely-set rows of trees the disease causes greatest dam - 
age, spreading rapidly from tree to tree. 

In market gardens, especially the Tomato, Cucumber, Melon, and 
Squash, the Anguillula often either destroys the plants before fruiting 
or reduces the size of the fruit till it fails to pay expenses. 

A number of disastrous failures with gardens, that have come to my 
notice, no doubt resulted from this cause. 

LIFE HISTORY OF THE ANGUILLULA. 

The study of this microscopic worm has been exceedingly difficult, 
and many points in its history are not yet fully ascertaiued. 

The limit of its existence, periods of growth, sexual characteristics, 
generation, variation of form, and the precise action occasioning the 
abnormal growth in roots, are ail undeterminetl questions which will 
take a long continued series of observations to solve. (Note 12.) 

As first observed, a mass of cells appears within the uterine cornua, 
cells averaging 26000 ^^^^^ ^^ diameter, arranged in bands from yoooo 
to TTToTTo iiich in width, reaching across to the walls of the uterus. 
/Plate XX, A, B.) These bands appear at the smaller end of the uterus, 
beginning from y^JVo to jt^jVo i"ch from the free extremities, extend- 
ing downward j-^^q to yo^mto i"ch. Lower down, these cells show a ten- 
dency to aggregate into irregular masses (Plate XX, 13, 0), then into 
ovate forms, eventually becoming ovals yoliro ^y j-oihu inch. 

At first these cysts have no epidermis, but a thin coating appears 
and thickens as they approach the normal size of ttmhmj ^^^^ ^^ length 
and To^oo inch in width. (Plate XX, D, 2.) 

During the life of the female the cysts form rapidly, until the whole 
uterus becomes enormously enlarged, and contains cysts in every stage, 
from the primary agglomeration of cells to free Anguilluhe. (Plates 
XIX and XVIIl.) 

The decay of the environing root exposes the pregnant female to 
changes in weather, and with a slight increase in heat the contraction 
of the exterior expels the contents of the uterus and disperses them. 

This in most cases appears to be through the upper segment, though 
often it occurs through the fissure in the head. (Plate XIX.) 

The cyst at first is a solid mass of granular cells. (Plates IX, 1, and 
X, 1.) It divides centrally at the shorter axis (Plates IX, 2, 85 X, 2, 
26, 4) ; each half repeats this process till four or five segments are visible* 

A longitudinal fissure then appears, causing eight segments (Plates 
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IX, 0, 7; aud X, 15, 10, 18); the walls of the segments are absorbed 
each side the central long Assure (Plate IX, 8, 10, 15, 16, 17, 18), which 
extends to the margin of the cyst in one direction, and upon separation 
at that end motion begins, and the Anguillula awakes to life and ac- 
tion. (Plates IX, 17, 18; and XI, 1.) 

The growth within the cyst continues till the worm attains a length 
of Ts^?^ inch or more, and a central diameter of yo§^o inch ; the cyst 
ruptures, the worm is free (Plate XI, 2, 3, 7), leaving the empty shell 
shrunken and torn. (Plate XI, 4, 4a.) 

Up to this i>oint I have^failed to discriminate the sexes. Both appear 
blunt at one end, which is marked with a fissure toooo i^^^i to joooo 
inch in length, often with a circular hinge-like termination (Plate Xll, 
3a, 4a, Oa, la, and XIII, la, 2a, 3a) extending into a tortuous channel 
yof 00 iuch in diameter and averaging tdVoo iiich in length ; then the 
remainder of the worm becomes a mass of cells of various sizes to within 
To^o%o inch or yoooo inch of the extremity or tail. 

Tliese cells at times appear with a sinuous channel clear from either 
end (PlateXII, 4), or with breaks in their continuity (Plate XII, 2, 3), or 
f^ranular masses interspersed (Plates XII, 6, 7, and XIV, 1, 2), or as 
finecells irregularly arranged. (Plate XIII, 1, 2, 3.) Occasionally the 
whole interior appears as a solid mass of cells. (Plate XII, 6.) 

I have not discovered the method of impregnation, but at an early- 
period rapid changes in shape begin in the female. (Plates XVI, 2 to 
15 ; XVII, 1 to ; XIV ; XV ; and XII, 5, G, 7, 8.) The enlargement is 
]>receded by the formation in both upper and lower thirds of the body 
of dark masses of cells that eventually unite (Plates XIV, 3, A, B; 4, 
5, A, B, 0, and 6 ; XV, 2, 3), then by the time the worm reaches the 
age represented in Plate XVI, 11, 12; Plate XVI, 3,4, become changed 
into abicornate ovarium or uterus, which at full term attains the length 
of i-oVoo inch in many coils, and contains one hundred and fifty or one 
hundred and sixty full-sized cysts. 

The shapes and sizes of these pregnant females vary greatly, and I 
believe are the result of the environment. In soft tissues of the Cow- 
pea, Eadish, and the like rapidly-growing plants they attain a transverse 
diameter of to « oo inch, and a length of to o o o inch. The tail is reduced 
to a short spine (Plates XIV, 3 ; and XV, 2, 3), which disappears later 
on, as the worm approaches the transverse diameter of -ii^% inch. 
(Plate XVII, 3, 4.) 

The thickness of the exterior wall varies from jofoo inch at the 
lower part of the body to xoioo inch at the vertex, and is exceedingly 
tough and resistant. In color it appears yellowish by transmitted light, 
but a brilliant white by reflected light. When fully developed, it is 
partly transparent, showing the coils of the uterus with its cysts. The 
exterior is granular or corrugated, especially near the " head*' (Plates 
XIV, G, and XIX), and with an apparently radiate arrangement of cells 
from a center near the tail, or perhaps marking the disappearance of 
that appendage. (Plate XXI.) 
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The bead varies from a form like Plates XVII, 3, 4, 7, 9, and XVI, 9, 
12, 13, U, to that shown by Plates XVI, 10, 11, 15; XVII, 2, 5, 8, and 
XVIII, the neck from a mere contraction of the body. Plates XVII, 6, 
and XVI, 15, to a long tube, as in Plates XVI, 14, and XVII, 9. 

The body varies from almost a globe (Plate XVI, 9, 13) to an oval 
(Plate XVI, 14; XVII, 9), or nearly a cylinder. (Plate XVI,. 15.) 

The worms found in woody tissue are usually of the forms of Plates 

XVI, 10, 11, and XVII, 5, 8 ; in soft tissues like Plates XVI, 14, and 

XVII, 7, 9, but I am unable to understand the reason of this variation. 
In roots, as a rule, the bodies radiate from the central axis of the 

root, with the " heads" to the axis. 

When once enlargement of the body begins, the worm becomes a fix- 
ture, and remains incapable of progression in any direction; the en- 
largement is gradual and the cells of the root tissues become smaller 
by the pressure, forming a rigid wall on every side of the worm. 

How long the worm exists is an unsolved p roblem which I hope to 
solve in time. 

Apart from vegetable tissues, I have noted signs of life in the An- 
guillula after being kept air- dry six months, but have no record of any 
reliable experiments with the worms in the roots ;* but the vitality is 
very great. ^ 

When motion is first perceived in the cyst, the worm is an average 
of yi^§o ^"^1* i" length and toooo extreme thickness ; soon after it be- 
comes free it enlarges and lengthens till it casts its skin, which it does 
as shown in Plate XI, 5, leaving the old skin shrunken as .at G, same 
I)late; a fragmentary cast is seen on Plate XII, 1, but I have not de- 
termined the number of times in its life it sheds the skin, as it is rare 
to find a perfect cast lor measurement. 

Among the thousands of Anguillulse I have examined, there are a great 
many variations and arrangements of cells that are not easily explainable. 
Plates XV, XIII, and XII, 5, 8, 7, 6, exemplify some of the most marke<l. 
Plate XIII, 2, 3, is very singular; a cyst-like form, with segments. 
Also at 3, a peculiar arrangement of cells, large and small ; in fact, I 
have never found two worms exactly similar in the grouping of cells; 
the resemblance is general, but with wide variation of details. The ex- 
amples given in the plates justify this conclusion, sketched as they were 
from living specimens. 

The arrangement of the cysts in the uterus is generally as shown by 
Plates XVIII, XIX, and XX, though that often becomes changed, as 
indicated in Plate XXI. (Note 13.) 

In mature and apparently aged worms, I have found as many as a 
dozen free worms within the uterus, having attained motion and liber- 
ation there. 

In plates showing the changes in vegetable tissues, *'A" refers to the 
enlargements and nests of Anguillula^, " B " to spots of decay. 
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NOTES. 

Note 1. — Owing to a lack of literature on the subject, I have provisionally named 
this worm Anguillula arenaria^ but it may belong to a dift'erent genus. If an Anguil- 
lala, it is very near the A. brevispinosus, bnt as the spine disappears in mature forms, 
I have called this A. arenaria. 

Note 2. — This information came from one of the oldest citizens, who learned of it 
from the Spanish residents in 1820. 

Note 3. — Letters received from correspondents at ncjirly every important tow^n gave 
the data. 

Note 4.— Messrs. Beroknians, Onderdonk, Munson, and Stelle are referred to. 

Note .5. — I kept fully developed pregnant females in a watch glass dry for six months, 
and when wet, thoy expanded, and the grown worms within the cysts in the uterus 
resumed motion. 

Note 6. — The average weight of a cubic foot of ordinary sandy surface soil is 6,602,625 
grains, equal to 86.08 pounds avoirdupois ; this at the temperature of 70°, the soil 
being air-dry. 

Note 7. — The quantity required to saturate a cubic foot was 2.3 gallons of the kero- 
sene emulsion. 

Note 8. — The amount of lime used was 20 pounds to the tree, forty-nine trees to the 
acre. 

Note 9. — Water-poured upon the pots percolated through the soil and out at the 
hole in the bottom of the pot. This was allowed to evaporate considerably and exam- 
ined with magnifier 350 diameters, eye-piece B, objective one-half inch. 

Note 10. — Radishes and turnips are very susceptible to the Anguillula. (See Plate 
JII, drawn from actual specimen, natural size.) 

Note 11. — A common practice among the ** old-time " slaves, who tell me it was the 
rule made by the old whites as far back as 1805. The reason they gave w^as ** the 
peach loves clay and yellow sand." 

Note 12. — I could only approximate the growth and development by the use of such 
plants as the Cow-pea and Radish — planting seed in infected soil, and at certain dates 
pulling up the plants and examining the knots, making a careful sketch, drawn to 
scale, each time. All attempts at cultivating in fluids failed. 

Note 1.3. — By softening the exterior with a solution of caustic potash, snipping oflf 
the head and gently pressing the body in fluid, with a cover glass, the uterus exuded 
as shown in Plate XIX. 
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EXPLANATIONS TO PLATES. 



PLATE I. 



• Roots of Cow Pea, showing enlargements caused by Anguillula: A, enlargement 
and nests : B, spots of decay. (Original.) 

PLATE IL 

Roots of Okra, showing enlargements caused by Anguillula : A, enlargements and 
nests; B. spots of decay. (Original.) 

PLATE III. 

Roots of Radish, showing enlargements caused by Anguillula : A, enlargements and 
nests; B, ^pots of decay. (Original.) 

PLATE IV. 

Roots of Grape [Black Hamburg], showing enlargements caused by Anguillula: A, 
enlargements and nests; B, spots of decay. (Original.) 

PLATE V. 

Roots of Peach, showing enlargements caused by Anguillula. (Original.) 

PLATE VI. 

Roots of Weeping Willow, showing: enlargements caused by Anguillula — natural 
size. (Original.) 

PLATE VII. 

Roots of Fig, showing enlargements caused by Anguillula — natural size. (Orig- 
. inal.) 

PLATE VIII. / 

1, section of root.of Qkra, showing enlargements caused by Anguillula; 2, Peach, 
same; 3, Grape, same — enlarged four times: 4, Weeping Willow, same— natural size: 
A, enlargements and nests^ B, spots of decay. (Original.) 

PLATfi IX. ' 

Reproductive cysts which form in the uterus of the female Anguillula: 1, first 
stage, solid mass of granular cells ; 2, 3, segmentation or division into two parts ; 4, 
26, 5, 5a, 6, segmentation into four parts; 7, longitudinal fissure appearing, which 
causes segmentation into eight parts; 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, walls 6f seg- 
ments absorbing each side of the central longitudinal fissure which extends to the 
margin of the cyst in one direction, until upon separation at that end motion begins — 
greatly enlarged. (Original.) 
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PLATE X. 

Reproductive cysts (contlniied) : 1, la, first stage ; 2, 3, 4, 26, bi-segmentation or di- 
vision into two parts; 5, 6, 7, 8, 9, segmentation into foar parts; 10, 11, 12, 13,14, 15, 
16, 17, 18, segmentation into eight parts— greatly enlarged. (Original.) 

PLATE XL 

Developed or free Augiiillulse witkin the reproductive cysts: 1, free Anguillula 
within cyst not yet broken ; 2, 3, 7, cyst broken ; 4, 4a, empty shell of cyst from which 
AnguillulsB have emerged ; 5, young worm casting skin ; 6, empty skin cast by yoang 
worm—greatly enlarged. (Original.) 

PLATE XII. 

Growth of Anguillulffi : 1, cast skin of young worm ; 2, 3, 4, 5, 6, 7, 8, worms showing 
bluntness at one end, with fissure having a circular, hinge like termination at A, and 
granular masses of cells within — greatly enlarged. (Original.) 

PLATE XIII. 

Growth of AnguillulsB (continued): 1, 2, 3, worms showing masses of fine cells irregu- 
larly arranged within, and fissure at blunt end with circular, hinge-like termination 
at A — greatly enlarged. (Original.) 

PLATE XIV. 

Growth of Anguillulffi and changes within the female : 1, 2, female worms showing 
granular masses within ; 3, 4, 5, 6, changes in shape in the female, preceded by for- 
mation in upper and lower thirds of body of dark masses of cells, A, B, C, which 
eventually unite — greatly enlarged. (Original.) 

PLATE XV. 

Changes within female AnguillulsB (continued) : Ij 2, 3, enlargements in shape of 
the female, with formation of masses of cells at A — greatly enlarged. (Original.) 

PLATE XVI. 

Changes in form of female AnguillulsB: 1-15, outlines showing changes in form, 
from leaving the reproductive cyst until the female is herself filled with cysts, also 
showing changes in the form of the head and disappearance of the tail — greatly en- 
larged. (Original.) 

PLATE XVII. 

Changes in form of female Anguillulie (continued) : 1-9, outlines of changes in form 
of body and head, with the disappearance of the tail — greatly enlarged. (Original. ) 

PLATE XVIIT. 

Gravid female Anguillula, showing contracted head and neck as in some females, 
and the arrangement of cysts in the uterus — greatly enlarged. (Original.) 

PLATE XIX. 

Arrangement of cysts in uterus of female Anguillula and expulsion of young worms ^ 
through fissure in the head— greatly enlarged. (Original.) 
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PLATE XX. 

Arrangement of cysts in nterus of female Angaillnla (continued): A-B, cysts ai^ 
ranged in bands reaching across to the walls of the oterns ; B-C, aggregation of cells 
into irregular masses within the uterus; C-D, aggregations of cells arranged in two 
rows in the uterus; D-E, cysts that have attained the normal size and become coated 
with a thin epidermis — greatly enlarged. (Original.) 

PLATE XXI. 

A changed arrangement of cysts within the uterus of the female Anguillula which 
often occurs — ^greatly enlarged. (Original.) 
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RADISH. 
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GRAPE. 
Vitis Vinifera— Black Hamburg. 
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PEACH. Section X 4. 
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GRAPE. Section X 4. 
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WEEPING WILLOW. 
Natural size. 
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CYSTS OF ANGUILLULA. 
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DEVELOPMENT OF ANGUILLULA. 
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CHANGES IN THE FEMALE ANQUILLULA, 
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PLATE XVIII. 
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GRAVID FEMALE ANGUILLULA, SHOWING CYSTS IN UTERO. 
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PLATE XIX. 



FEMALE ANGUILLULA, SHOWING EXPULSION OF YOUNG. 
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PLATE XXI. 



ARRANGEMENT OF CYSTS IN FEMALE ANGUI 
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